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(57) Abstract 

The present invention relates to a compound of formula (I) and the pharmaceutical) y 
acceptable salts thereof wherein W is a tricyclic heterocyclic ring system; which is an 
cr- 1 adrenergic antagonist and is useful in the treatment of BPH; also disclosed are a- 1 
antagonist compositions and a method for antagonizing a-1 receptors and treating BPH. 
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Tricyclic Substituted Hexahydrobenilejisoindole 
Alpha- 1 Adrenergic Antagonists 

r rrys-RefereiK T jfi Related Applications 
5 This application is a continuation-in-part of co-pending application Serial No. 

08/379,414 filed January 27, 1995. 

Trch pical Field 

The present invention relates to novel organic compounds and compositions 
1 0 which are alpha- 1 (a-1) adrenoreceptor antagonists, processes for making such 
compounds, synthetic intermediates employed in these processes, and a method for 
inhibiting alpha-1 receptors and treating benign prostatic hyperplasia (BPH). also 
called benign prostatic hypertrophy. 

15 fairground of the Invention 

Adrenergic neurons play a major role in the innervation of heart, blood vessel 
and smooth muscle tissue. Compounds capable of interacting with adrenoceptor sites 
within adrenergic nerves can initiate a variety of physiological responses, including 
vasoconstriction, vasodilation, and increased or decreased heart rate (chronotropic), 

20 contractility (inotropic) and metabolic activity. In the past, various adrenergic 

compounds have been employed to affect these and other physiological responses. 
However, many adrenergic compounds do not possess significant selectivity to enable 
desirable interactions with adrenergic receptor sites. That is, these adrenergic 
compounds do not demonstrate a high degree of specificity for differing receptor 

25 types within adrenergic neurons in order to obtain a desired physiological response 
separate from other possible, and perhaps less desirable, responses of the system. 

Benign prostatic hyperplasia (BPH) is a condition which develops in middle- 
aged and elderly males and refers to the benign overgrowth of the stromal and 
epithelial elements of the prostate associated with aging. Symptoms of BPH include 

30 increased frequency of urination, nocturia, a weak urine stream and hesitancy or delay 
in starting the urine flow. Chronic consequences of BPH can include hypertrophy of 
bladder smooth muscle, a decompensated bladder and an increased incidence of 
urinary tract infection. 
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Typically, BPH begins at an age in the mid-fifties and is the most common 
cause of urinary tract problems of men of this age. BPH is apparently rare in men 
prior to age 40, but at age 60, approximately 50% of men have histological evidence 
of BPH. The prevalence of BPH continues to increase with age until, at age 80, 
5 approximately 80% of men have pathological evidence of BPH. 

Although prostatic hyperplasia is a common finding in older men, the presence 
of urinary symptoms is the essential feature that distinguishes simple anatomic 
enlargement of the prostate from prostatism, which is the clinical syndrome whereby 
the patient experiences significant obstruction of urinary flow. It is not uncommon in 
1 0 older men to have a palpably enlarged prostate without showing the symptoms of 
prostatism. From the patient's perspective, however, the incidence and progression 
of urinary symptoms are more important than the mere presence of an enlarged 
prostate. 

The discovery in the 1970 f s (M. Caine, etai, Brit. J. Urol. . 47: 193-202 

1 5 ( 1975)) of large numbers of alpha-adrenergic receptors in the smooth muscle of the 
prostatic capsule and bladder neck led to the conclusion that there is both a static and a 
dynamic component to bladder outlet obstruction associated with BPH. The static 
component derives from the progressive hyperplasia of the prostate with aging, 
leading to urethral narrowing which causes symptoms of urinary obstruction. 

20 Superimposed on this essentially mechanical problem is the variable degree of smooth 
muscle contraction controlled by the sympatheic nervous system and which is affected 
by by factors such as stress, cold and sympathomimetic drugs. It is this dynamic 
component which explains the often rapid fluctuations in symptoms observed in 
patients with prostatism. 

25 The currently most effective treatment for BPH is the surgical procedure of 

transurethral resection of the prostate (TURP) Since it removes the obstructing tissue 
(C. Chappie, Br. Med. Journal 2Q4: 1198-1 199 ( 1992)) it is a treatment which is 
directed to the static and dynamic components of BPH. However, this surgical 
treatment is associated with rates of mortality ( 1%) and adverse event (incontinence 2- 

30 4%, infection 5-10%, and impotence 5-10%). A non-invasive alternative treatment 
would thus be highly desirable. 

The incidental clinical observation that urinary incontinence developed in 
women during antihypertensive treatment with prazosin (T. Thien, K. P. Delacre, F. 
M. J. Debruyne, R. A. P. Koene, Br. Med. Journal , 622-623 ( 1978)) and the 

35 experimental work of Caine (op cir.) contributed to the recognition of the potential role 
of selective a-1 adrenoceptor blockade in diseases of the lower urinary tract 
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Subsequent studies by several groups have documented the functional role of a-1 
adrenoceptors relative to a-2 adrenoceptors in the stromal compartment of the 
prostate, thereby providing a putative molecular basis for the use of specific o- 1 
adrenoceptor blockers in the non-surgical management of BPH (C. R. Chappie, M. 

5 L. Aubry, S. James, M. Greengrass, G. Bumstock, R. T. Turner- Warwick, Br. J. 
Urol. 63_: 487-496 (1989)). Clinical efficacy of a-1 antagonists in BPH has been 
demonstrated with several non-selective a-1 blockers, including terazosin (Hytrin™), 
prazosin, and doxazosin. Treatment periods as short as two to four weeks with a- 1 
adrenoceptor blockers have shown objective improvements in the mean and maximum 

l o urinary flow rates ( 14-96%) with subjective improvements in patients' symptom 
scores (R. A. Janknegt, C. R. Chappie, Eur. Urol. 2* 319-326 ( 1993)). Longer 
term studies with terazosin, iwtoramui, prazosin, and doxazosin have similarly 
demonstrated significant improvements in urinary flow rates and subjective symptom 
scores (R. A. Janknegt, op. cit, H. Lepor, G. Knapp-Maloney, /. Urol. 145: 263A 

1 s ( 1991), W . Chow, D. Hahn, D. Sandhu, Br. J. Urol. 65: 36-38 ( 1990) and C. R. 
Chappie, T. J. Christinas, E J. G. Milroy. Urol. Int. 45_: 47-55 ( 1990)). However, 
these agents possess similar dose limiting side effects: hypotension, dizziness, and 
muscle fatigue. There thus exists a need for a "uroselective- a-1 antagonist with 
reduced side effect liabilities. 



20 



SymjnajXfll the Invention 
In its principle embodiment, the present invention provides certain hexahydro- 
[lH]-benz[e]isoindole compounds which are selective a-1 antagonists useful in the 

treatment of BPH. 
2 5 The compounds of this invention have the structure 




N 

(CHjV W 

(I) 

or a phannaceutically acceptable salt thereof; where n is an integer from 2 to 6, 



30 inclusive. 
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The substituent groups Rf and R2 are independently selected from the group 
consisting of hydrogen, alkoxy, hydroxy, alkyl, halo, carboxy, and alkoxycarbonyl. 
The group W is selected from the group consisting of 



U , taken together with the carbon atoms to which it is attached forms a ring 
selected from the group consisting of (a) an unsubstituted or substituted five 
membered ring having four carbon atoms, two double bonds and one heteroatom 
selected from the group consisting of *N(Rs)-, -O and -S- wherein R5 is hydrogen or 
lower alkyl and the ring substituent is selected from the group consisting of lower 
alkyl, phenyl, halo, cyano, nitro, carboxy, alkoxycarbonyl and alkoxy, and (b) a six- 
membered carbocyclic aromatic ring which is unsubstituted or substituted with a 
subsotutent selected from the group consisting of lower alkyl, halo, cyano, nitro, 
carboxy, alkoxycarbonyl and alkoxy. 

Y, is attached to two adjacent atoms of the ring U and, taken together with the 
two atoms of the ring U to which it is attached, forms a ring selected from the group 
consisting of (a) an unsubstituted or substituted five membered ring having four 
carbon atoms, two double bonds and one heteroatom selected from the group 
consisting of -N(Rs)-, -O- and -S- wherein R5 is hydrogen or lower alkyl and the nng 
substituent is selected from the group consisting of lower alkyl, phenyl, halo, cyano, 
nitro, carboxy, alkoxycarbonyl and alkoxy; (b) a six- membered carbocyclic aromatic 
ring which is unsubstituted or substituted with a subsotutent selected from the group 
consisting of lower alkyl, halo, cyano, nitro, carboxy, alkoxycarbonyl, and alkoxy; 
and (c) an unsubstituted or substituted six membered ring having one to three double 
bonds and one or two nitrogen atoms, wherein the nng substituent is selected from 




wherein R4 is hydrogen or lower alkyl and 




where R3 is selected from the group consisting of hydrogen, lower alkyl, 
unsubstituted phenyl and phenyl substituted with lower alkyl. 
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the group consisting of lower alkyl, halo, cyano, nitro, carboxy, alkoxycarbonyl and 
alkoxy. 

The present invention also relates to pharmaceutical compositions which 
comprise a therapeutically effective amount of a compound of Claim 1 in combination 
5 with a pharmaceutically acceptable carrier. 

The invention further relates to a method of antagonizing alpha- 1 receptors in a 
host mammal in need of such treatment a therapeutically effective amount of a 
compound of Claim 1. 

10 peftiled DescrifnifflP SL the lnvennon 

As used throughout this specification and the appended claims, the following 

terms have the meaning specified. 

The terms "lower alkyl" or "alkyl" as used herein refer to straight or branched 
chain alkyl radicals containing from 1 to 10 carbon atoms including, but not limited 
1 s to. methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl, n- 
pentyl. 1-methylbutyl, 2,2-dimethylbutyl, 2-methylpentyl, 2,2-dimethylpropyl. n- 
hexyl and the like. 

The term "alkoxy" as used herein refers to R41O- wherein R41 is a loweralkyl 
group, as defined above. Examples of alkoxy include, but are not limited to. 
20 methoxy, ethoxy. isopropoxy. tert-butoxy, and the like. 

The term "alkoxycarbonyl" as used herein refers to an alkoxyl group as 
previously defined appended to the parent molecular moiety through a carbonyl 
group. Examples of alkoxycarbonyl include, but are not limited to methoxycarbonyl. 
ethoxycarbonyl. isopropoxycarbonyl and the like. 
25 The term -six-membered carbocyclic aromatic ring" denotes a benzene ring 

which is fused to one or more additional rings which, in turn, may be either 
carbocyclic or heterocyclic. 

The term "ethylenedioxy" as used herein refers to -O-CH2-CH2-O- which 
when attached to two adjacent positions on a benzene ring forms a six-membered 
30 ring. 

The term "methylenedioxy" as used herein refers to -O-CH2-O which when 
attached to two adjacent positions on a benzene ring forms a 5-membered ring. 

By "pharmaceutically acceptable salt" is meant those salts which are. within 
the scope of sound medical judgement, suitable for use in contact with the tissues of 
35 humans and lower animals without undue toxicity, irritation, allergic response and the 
like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically 
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acceptable salts are well known in the art For example, S.M Berge, et aL describe 
pharmaceutical^ acceptable salts in detail in J. Pharm. Sciences, 6§: 1- 19 ( 1977). 
The compounds of the present invention can be used in the form of salts derived from 
inorganic or organic acids. The salts can be prepared in situ during the final isolation 
5 and purification of the compounds of the invention, or separately by reacting the free 
base function with a suitable organic acid. These salts include but are not limited to 
the following: acetate, adipate, alginate, citrate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, 
cyclopentanepropionate, dodecylsulfaie, ethanesulfonate, glucoheptanoate, 

1 0 glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide, hydroiodide, 2- hydroxy ^ethanesulfonate, lactate, maleate, 
methanesulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, pectinate, 
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, p-toluenesulfonate and undecanoate. Also, the basic nitrogen-containing 

1 5 groups can be quaternized with such agents as loweralkyl halides, such as methyl, 
ethyl, propyl, and butyl chloride, bromides, and iodides; dialkyl sulfates like 
dimethyl, diethyl, dibutyl, and diamyl sulfates, long chain halides such as decyl, 
lauryl, myristyl and stearyl chlorides, bromides and iodides, aralkyl halides like 
benzyl and phenethyl bromides, and others. Water or oil-soluble or dispersibie 

20 products are thereby obtained 

Examples of acids which may be employed to form pharmaceutical! y 
acceptable acid addition salts include such inorganic acids as hydrochloric acid, 
sulphuric acid and phosphoric acid and such organic acids as oxalic acid, maleic acid, 
succinic acid and citric acid. Basic addition salts can be prepared in situ during the 

25 final isolation and purification of the compounds of formula (1), or separately by 
reacting the carboxylic acid function with a suitable base such as the hydroxide, 
carbonate or bicarbonate of a pharmaceuticals acceptable metal cation or with 
ammonia, or an organic primary, secondary or tertiary amine. Pharmaceutical^ 
acceptable salts include, but are not limited to, cations based on the alkali and alkaline 

30 earth metals, such as sodium, lithium, potassium, calcium, magnesium, aluminum 
salts and the like, as well as nontoxic ammonium, quaternary ammonium, and amine 
cations, including, but not limited to ammonium, tetramethylammomum, 
tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 
ethylamine, and the like. Other representative organic amines useful for the formation 

35 of base addition salts include diethylamine, ethylenedi amine, ethanolamine, 
diethanolamine, piperazine and the like. 
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Asymmetric center, may exist in the compounds of the present invention. The 
present invention comtemplates the various stereoisomers and mixtures thereof. 
Starting compounds of particular stereochemistry are either commercially available or 
are made by the methods detailed below and resolved by techniques well known in the 

5 art of organic chemistry. 

Compounds falling within a particular embodiment of the invention are made 
clear by the following in which particular values for the groups are illustrated. 

One embodiment of the present invention provides a compound of the formula 




10 



(H) 

wherein Ri, R 2 . n, R 3 , U, and Y are as previously defined. 

Another embodiment of the present invention provides a compound of the 




15 



(HI) 

wherein Ri. R 2 , n, R4, U, and Y are as previously defined. 



20 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 



5 wherein X is selected from the group consisting of -N(Rs)-, -O- and -S- wherein R5 
is hydrogen or lower alkyl, m is selected from 1 , 2 and 3 V Rg at each occurence is 
independently selected from the group consisting of hydrogen, lower alkyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl, alkoxy, and, when m is two, methylenedioxy 
and ethylenedioxy, and R4 is as previously defined. 
1 0 Yet another embodiment of the present invention provides a compound of 

formula (1) wherein W is selected from the group consisting of 



wherein X is selected from the group consisting of -N(R5)-, -O- and «S- wherein R5 
1 5 is hydrogen or lower alkyl, m is selected from 1, 2 and 3, Rg at each occurence is 
independently selected from the group consisting of hydrogen, lower alkyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl, alkoxy, and, when m is two, methylenedioxy 
and ethylenedioxy, and R3 is as previously defined. 





20 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




5 wherein m is selected from 1, 2 and 3, Rs at each occurence is independently selected 
from the group consisting of hydrogen, lower alkyl, halo, cyano, nitro. carboxy, 
alkoxycarbonyl, alkoxy, and, when m is two, methylenedioxy and ethylenedioxy, 
and R4 is as previously defined. 

Yet another embodiment of the present invention provides a compound of 
1 o formula (1) wherein W is selected from the group consisting of 



(FWm 




wherein m is selected from 1. 2 and 3, Rg at each occurence is independently selected 
from the group consisting of hydrogen, lower alkyl, halo, cyano, nitro, carboxy, 
1 5 alkoxycarbonyl, alkoxy, and, when m is two, methylenedioxy and ethylenedioxy, 
and R3 is as previously defined. 



20 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




5 where X is selected from the group consisting of -N(RsK -O- and -S- wherein R5 is 
hydrogen or lower alkyl, p is selected from 1 and 2, R9 at each occurence is 
independently selected from the group consisting of hydrogen, lower alkyl, phenyl 
halo, cyano, nitro, carboxy, alkoxycarbonyl and alkoxy, and R4 is as previously 
defined. 



15 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 




5 where X is selected from the group consisung of -N(R5)-, -O and -S- wherein R5 is 
hydrogen or lower alkyl, p is selected from 1 and 2, R9 at each occurence is 
independently seletced from the group consisung of hydrogen, lower alkyl, phenyl, 
halo, cyano, nitro, carboxy, alkoxycarbonyl and alkoxy, and R4 is as previously 
deFined. 



15 
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5 where p is selected from 1 and 2, R9 at each occurence is independently selected from 
the group consisting of hydrogen, lower alkyl, phenyl, halo, cyano, nitro, carboxy, 
alkoxycarbonyl and alkoxy, and R4 is as previously defined. 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 
(R»)p 




(R») P 








and L^^ N 



where p is selected from 1 and 2, R 9 at each occurence is independenUy selected from 
the group consisting of hydrogen, lower alkyl, phenyl, halo, cyano, nitro. carboxy. 
alkoxycarbonyl and alkoxy, and R3 is as previously defined. 
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Yet another embodiment of the present invention provides a compound of 
formula (I) wherein W is selected from the group consisting of 



1 



HO .^dP M 



R4 



(F^n ' N 

O R« 

-fFU /^ff 
(PWm (R»)„ 

O. 




""1 



I ^0 



M 

(Rb), J^n 

(Mm 




where X is selected from the group consisting of -N(Rs)-, -O- and -S- where R5 is 
hydrogen or lower alkyl and m, R4 and R9 are as previously defined. 



10 
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Yet another embodiment of the present invention provides a compound 
formula (I) wherein W is selected from the group consisting of 




where X is selected from the group consisting of -N(R 5 K -O- and -S- wherein 
hydrogen or lower alkyl and R 3 , m and R 9 are as previously defined. 

Yet another embodiment of the present invention provides a compound 
formula (1) wherein W is selected from the group consisting of 



10 
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N 





-Vy"* * Y % * Y <r < ' 

O o 






-^Y % -^Y^ ^Y"^ 







^Y"" 4 ^Y"" 4 *Y 






o o 
where R4 is as previously defined. 
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wherein R3 is as previously defined. 

A preferred embodiment of the present invention provides a compound of 
formula (I) wherein U, taken together with the carbon atoms to which it is attached 
forms a fused ring selelcted from the group consisting of a fused benzene, a fused 
5 thiophene, a fused furan, and a fused pyrrole ring; Y, taken together with the two 
carbon atoms of U to which it is attached forms a fused ring selected from the group 
consisting of a fused benzene ring and a fused pyridine ring; and Rj, R2, n and R4 are 
as previously defined. 

In one particularly preferred embodiment of the present invention is a 
1 0 compound of formula (I ) wherein one of Ri and R2 is alkoxy and the other one is 
hydrogen, n is selected from an integer from 2 to 4 and W is selected from the group 
consisting of 




1 5 where m, p, R3, R4, R$, and R9 are as previously defined. 



20 
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In another particularly preferred embodiment, the invention provides a 
compound selected from the group consisting of 




where R» is as defined above. 

Representative compounds falling within the scope of the present invention 

include: 

3-[2-(cw-6-memoxy-233MA9b-hexahydnv[lH]-beiiz[e]isoindol-l-yl)emyl]^ 

[l]-benzothieno[3^-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-(*mj-9-memoxy-233M.5,9b-hexahydro-[l^^ 

1 1 J-benzothieno[3^-dlpyrimidine-2,4( lH3H)-dione; 
3-[2^c»^methoxy-233aA5,9b-hexahy^ 

benzofuro(3^-d]pyrimidine-2,4( lH3H)-dione; 
3-[3-(ci5^mewoxy-233aA5,9b-hexahydio-[l^ 

[ ll-benzothieno[3^-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(m-9-memoxy-233a,4^9b-hex^ 

lll-benzothienol3^-dlpyrimidine-2,4(lH3H)-dione; 
3-[3-(cu-9-memoxy-233a.4^b-hexahydro-[lHl-beiJz[elisoindol-l-yl)pro 

[ 1 J-benzothieno[3,2^1pyrimidine-2,4< lH3H)-dione; 

3-{2-(cu^memoxy-233M.5.9b-hexahydio-[^^ 

5,6J,8-tetnmydrobenzothieno[23-d]pyrimidine-2,4(lH3H)-dione; 

3.[2-((3as',9bS)-cw^memoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoind^ 
yl)ethyll-[ 1 J-benzothieno[3^-dJpyrimidine-2,4( lH3H)-dione; 

3-{2.((3aR,9bR)-cw-6-methoxy-233a,4^;9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-[ l]-benzothienoI3^-d]pyrimidine-2,4( lH3H)-dione; 

3-[2-(fra«^methoxy-233M^.9b-hexahydro-[lH]-benz[elisoindol-l-y^ 
[ 1 ]-benzothieno[3^-dlpyrimidine-2,4( lH3H)-dione; 

3-I2-(cij^memoxy-233a,4^.9b-hexahydro-[lH]-benz[e]isoindol-l-yl)emyn 
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methyl-[l]-benzothieno[3>d]pyrimidine-2,4(lH3H)-dione; 
3-[4-(c«^methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)butylJ- 

[l]-benzothienol3^-d]pyrimidine-2,4(lH3H)-dione; 
3-[2^cu-6-meUioxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 
5 [ 1 ]-benzothieno[23-d]pynmidine-2,4( lH3H)-dione; 

3-[2-(cu^methoxy-233MA9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]-lH- 

pyrimido[5,4-b]indole-2,4(3H3H)-dionc; 
3-[4-(cw-9-methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)butyl]- 

[ 1 ]-benzothieno[3>d]pyrimidine-2,4( lH3H)-dione; 
10 3-[2-((3aR,9bR)-cw-9-methoxy-233a,4^,9b-hexahydrcv[lH]-benz[e]isoindol-l- 

yl)eUiyl]-[l]-ben»Mhieno[3^]pyriinidine-2,4(lH3H)-dione; 
3-[2-(rra^^methoxy-233a,4A9b-hexahydro-llH]-benzle]isoindol-l-yl)ethyl]- 

lH-p>-rimido[5,4-b]indole-2,4(3H^H)-dionc; 
3-l2-(mwj^methoxy-233M^,9b-hexahydn>[lH]-benz[e]isoindol-l-yl)ethyl]- 
1 5 benzofuro[3^-d]pyrimidine-2,4( lH3H)-dionc; 

3-[2-((3aS,9bS)-cu-9-inethoxy-23 3aA5,9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 

yl)ethyI]-ll]-ben2X)Chieno[3J-d]pyriinidine-2.4(lH3H)-dionc; 
3-[2-(cw^Hydroxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 

[ 1 ]-benzothieno(3^-d]pyrimidine-2.4( lH3H)-dione; 
20 3-l2-(cu-6-meihoxy-233a,4^.9b-hexahydro-[lHl-benz[eJisoindol-l-yl)ethyl]- 

benzo[g]quinazoline-2,4( lH3H)-dione; 
342-(c«^meihoxy-233a,4^,9b-hcxahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 

6 ,7,8,9-tetrahydrof 1 )-benzothieno[32-d]pyriraidine-2,4( 1 H3H)-dione; 
3-l2-(cw-^meihoxy-233a,4 T 5,9b-hexahydro-llH]-benz[e]isoindol-l-yl)ethylJ- 
25 pyridoP'^'^^thienofS^-dlpyTimidine^,^ lH3H)-dionc; 

3-l2-((3aR,9bR)-ci5-9-methoxy-233a,4^,9b-hexahydro-llH]-benz[e)isoindol-l- 

yDethyl]- 1 H-pyrimido[5,4-b]indole-2,4< 1 H3H)-dione; 
3-[2-(cw^methoxy-233M^,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 

benzo[h]quinazoline-2,4< lH3H)-dione; 
30 3-l2-((3aR,9bR)-cw-6-methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 

yDcthyl]- lH-pyrimido[5.4-b]indole-2,4( lH3H)-dione; 
3-[2-(cw-6-methoxy-233a,4^.9b-hexahydro-[ 1 H]-benzle]isoindol- 1 -yl )ethyl J- 

pyndo[3 , ^ , :4^]furo[3^-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-(m-6-methoxy-233a,4^,9b-hexahydro-l lH]-benz[e]isoindol- 1 -yl)eihyl J- 
35 benzoihieno[23-d]pyrimidin-4(3H)-onc; 

3-l2-(cw^methoxy-233a,4^,9b-hexahydro-llH]-benzle]isoindol-l-yl)ethyl]-2- 
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methyl-I l]-benzothieno[23^]pyninidin-4(3H)-onc; 
3-[2-(cu^methoxy-233aA5,9b-hexahyd^ 

[ 1 ]-benzothieno[3^-d]- 1 ,23-triazine-4(3H)-oiie ; 
3-(2-<c«^methoxy-233a,4A9b-he^ 

pheny]-ll]-benzothieno[3^-d]-4( lH3H)-one; 
3-[2-((3aR,9bR)-cw-6-mcthoxy-233a,4A9b-hexahydro-l lH]-benz[eJisoindol- 1- 

yOethyll-pyridoP'^'^^JthicnoP^-dlpyriinidine^^ lH3H)-dione; 
3-[2-((3aR,9bR)^«^methoxy-233MA9b-hexahydro-[lH]-beiu[e]isoindo^ 

yl)ediyl]-7-trifluoromethyl[lhbenzota^ 

dione; 

2- [2-((3aR,9bR)<£s^methoxy-233MA9b-hexahydro-[lHl-benz[e]isoindol-l- 

yl)ethyl]-2H-[lJ-benzothieiK)I3^]-U-thiazin.3[4H]-one 1,1 dioxide; 

3- [2-((3aR,9bR)-«5^methoxy-233MA9b-hexahydro-[lH]-benz[e]isoindol-l- 

yDethyll-pyridoP'^M^lthicnoP^-dlpyrimidine-^S^-one; 
3-[2-((3aR£bR)-cu^methoxy-233aA5.9b-he^ 
yl)ethyl]-9-methyUl>benzothieno[3^ 

3-[2-((3aR,9bR)-c«-6-methoxy-233aA5,^ 

yOethylJ-pyridoK^M^thienoP^Kllpyriiiiidine-^WHJ-one; 
3-[2-((3aR,9bR)-c«^mcthoxy-233a,4A9b-hexahydro-[lHl-benz[c]isoi^ 

yl)ethyll-pyrido[2 , 3M^thicno[3^d]pyriinidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-cis-6-methoxy-233a,4^,9b-hexahydro-[ lH]-benz[e]isoindol- 1- 

yl)ethyl}-pyrido[3\4 , :4 ? 51thicnol3^-d)pyriinidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-cu^mcthoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindoI-l- 

yl)ethyll-l-methyl-ll]-benzothiem)[3^]pyrimidine-2.4(lH3H)-dione; 

3.[2-(ay^methoxy-233aA5,9b-hexahydi^ 

chloro-[l J-benzothieno(3^-d]pyrimidine-2,4( lH3H)-dione; 

3-[2Kc«^methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindoI-l-yl)ethyl]-7,8- 
dimethoxy^l]-benzotbjeno[3^Jpyrimidine-2,4(lH3H)-dione; 

3-[2-(ci^methoxy-233a,4^.9b-hexahydix>llHl-benz[e]isoindol-l-yl)€ihylJ-l- 
methyl-pyridol3'^ , :4,5]thieno[3^-dJpyrimidine-2,4(lH3H)-dione; 

3-[2-(c«-6-methoxy-233a,4^^b-hcxahydro-[ lH]-benz[e]isoindol- 1 -yl)eihyl]- 1 - 
methylpyrido[3 , ^ , :4^]pym>lo[3^-dJpyrimidine-2,4(lH3H)-dione; 

3-[2-(cu-6-methoxy-233a,4^,9b-hexahydro-[ 1 H]-bcnz[e)isoindol- 1 -yl)eihyl]-2H- 
[ 1 ]-benzothieno[23-el- 1 3-oxazine-2,4( 1 H3H)-dione; 

3-[2-(m-6-methoxy-233a,4^,9b-hexahydio-[ lH}-benz[e]isoindoI- l-yl)eihyl]-2H- 
[ 1 ]-benzothieno[23-eJ- 13-oxazine-4<3H)-one; 
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3-[2-(cu^methoxy-233a,4A9b.hexahydro-[lH]-benz[e]isoindol-l-yl)ethyl]- 

pyrido[3 , ,4 , :4,5]thieno[3^-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-(ci^methoxy-233a/*,5,9b-hexahyclj^ 

pyrido^M^JthienoP >d]pyrimidinc-2,4( 1 H3H)-dione; 
5 3-[2-(cty^methoxy-233a,4^,9b-hexahydn>-[lH]-benz[eJisoindol-l-yl)ethyl]-8- 

chloro-[l]-benzothieno[3^-d]pyhmidine-2,4<lH3H)-dione; 
3-i2-(c«-6-methoxy-233a,4^,9l>-hexahydio-[ lH]-benz[elisoindoI- 1 -yl)ethyl]- 

pyrido[4 , 3 , :4^]pyrrolo[3^.d]pyriniidine-2,4( lH3H)-dione; 
3-[2Kc«^methoxy-233M^,9b-hexahydro-[lH]-benz[cJisoindol-l-yl)etbyll- 
1 0 pyrido[3 , ,4 , :4,5]pyrTolo[3^-d]pyrimidine-2,4( lH3H)-dionc; 

3-[2-(cM-6-methoxy-233a,4 > 5 f 9b-hexahydro-I lH]-benz[eJisoindol- 1 -yl)ethyl J- 

pyrido[2 , 3':4.5]pyrrolo[3^-d]pyrimidine-2,4(lH3H)-dioiie; 
3-[2-(c«^methoxy-233aA5,9b-hexahydrcKlH^ 

pyrazinol2 , 3 , :4^]thieno[3>d]pyrimidine-2,4(lH3H)-dione; 
1 5 3-[2-(ciJ^meUioxy-233M^,9b-hexahycln>-[lH]-benz[e]isoindol-l-yl)ethyI]- 

thieno[23-d:4^]dipyrimidine-2,4( lH3H)-dione; 
3-[2-(cw^methoxy-233M^,9b-hexahydro-[lH]-bcnz[c]isoindoI-l-yl)ethyl]- 

thienopj-d^^Jdipyrimidinc^^ 1 H3H)-dione; 
3-[2-(cu^methoxy-233M^^hexahydrt>-[lH]-ben2[c]isoindoI-l-yl)cthyl]- 
20 pyrimido(4'^ , :4 t 51thienol23-clpyridazine-6,8(5H,7H)-dione; 

3-[2-(ciy^methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindo!-l-yl)elhyl]- 

oxazolo[4>g]quinazoline-6,8(5H,7H)-dione; 
3-[2-(cis-6-methoxy-233a,4^.9b-hcxahydro-( lH]-benz(e]isoindol- 1 -yl)ethyl J- 

thiazolo[4^-g)quinazoline-6,8(5H,7H)-dione ; 
25 3-[2-(cM^meUioxy-233MA9b-hexahydro-[lH]-benz[eJisoindo!-l-yl)ethy!].lH- 

imidazol4>g]quinazoline-6.8(5H,7H)-dione; 
3-[2-((3aR,9aS)-minj^methoxy-233MA9b-hexahydro-[lH]-benz[e]isoindo!-l- 

yl)ethyl]-1 1 ]-ben20thicno[32-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aS,9aR)-iranj-6-methoxy-233M^.9b-hcxabydro-[lH]-benz[e]isoindol-l^ 
30 yl)ethyll-l 1 ]-benzothieno[3^-d)pyrimidine-2,4( lH3H)-dione; 

3-[2-(cM-6-Ethoxy-233a,4^,9b-hexahydro-[lH)-benz[e]isoindol-l-yl)eihyl]- 

[lJ-benzothieno(3^-d]pyriinidine-2,4(lH3H)-dione; 
3- [2-(c«-6-Ethyl-23 3aA5,9b- hexahydro [ 1 H]-benz[e]isoindol - 1 -yl )ethyl ]- 

[ l]-benzothieno(3 J-d]pyrimidine-2,4< lH3H)-dione; 
35 3-l2-(cu-^Bromo-233a,4^i,9l>-hexahydro-[lH]-ben2[e]isoindol-l-yl)ethy!]- 

1 1 ]-benzothieno(3>d]pyrimidine-2,4( lH3H)-dione; 
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3-[2-(cw-6-Methoxycarbonyl-23 

yl)ethyl]-[l]-benzothieiK>[3^1pyrimidine-2,4(lH3H)-dione; 

3-[2-(cw^methoxy-233a,4£,9b-hexahydrcK^ 

pyrimido[5,4-b]indole-4<3H)-one; 

3-[2-((3aS^)<t5^metiwxy-M 

yl)ethyl]-pyrido[3'^M^thicno[3^3pyrimidine-2,4(lH3H)-dione; 

3-[2-((3aR£bR)-ci^methoxy-233 

yl)cthyl]-pyridol3'^ , :4^furo[3^]pyriinidinc-2,4(iH3H)-dione; 

3^[2-((3aR,9bR)-cw^methoxy^ 

yDethyllpyridoK^'^^furoP^-dlpyrimidine^^ lH3H)-dione; 

3-[2-(/ro/i^methoxy-233aA^^ 

methyl-ll ]-benzothieno[3^-d]pyrimidine-2,4( lH3H)-dione; 

3-[4-<mro-9-methoxy-233aA5,9b-hex^^ 

[ l)-benzothieno[3^-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(ww^methoxy-233a,4^b-hcxahydn>-[lH]-benz[e]isdndol-l-yl 

pyridot3'^':4^thieno[3^1pyriinidiiie-2 t 4(lH3H)-dione; 

3-[2-(min5^methoxy-233aA5.9b-he^ 

benzo[h]quinazoline-2,4( lH3H)-dione; 

3-[2K/nw5^methoxy-233aA5,9b^^ 

pyrido[3'£M^thienol3>d]pyrimidine-2.4( lH3H)-dione; 
3-t2-(mws^mcthoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l^ 

benzothienol23-d)pyrin>idin-4(3H)-one; 

3-[2-<m2/i^methoxy-233aA5,9b-hexahy^ 

pyridoIO'^thienoP^dJpyrimidine^ lH3H)-dione; 

3-[2-(irow^meihoxy-233M3.9b-hexahydro-[lH]-benz[e]isoindoI.l-y^ 
pyrido[2 , 3 , :4^]thieno(3>d]pyrimidine-2,4(lH3H)-dionc; 

3-[2-((3aR,9bR)-cw^methoxy-233a,4A9b-hcxahydro-[lHl-benz[eJisoindol^ 

yl)ethyl]-[ ^7<yano-benzoM^ 
3-[2-((3aR^bR)-c^methoxy-233a,43,9b-hexahydnv[lH]-benz[e)isoindol-l. 

yl)cthyl]-l 1 J-8^^o-benzothicnol3^-d]pyrimidine-2,4( lH3H)-dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233aA5.^ 

yl)ethyl]-[l]-8-carbomethoxy-bei^thienol3^]pyrimidine-2,4(lH3H)- 

dione; 

3-(2-((3aR,9bR)-ci5^methoxy-233a,4,5,9b-hexahydio-[lHl-benz[eJisoindo!-l- 

yl)ethylHl]-8-NJ^imeUiylcaitoxami^^ 
2,4(lH3H)-dione; 
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3- [2-((3aR t 9bR)-cis-6-methoxy-233aA5,9b-hexahydro- [ 1 H]-benz[e]isoi ndol- 1 - 
yJ)ethylH 1 J-8-caitoxamido-benzothicno[3^-d]pyrimidine-2,4( 1H3H)- 
dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233M,5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
5 y])ethyl]-Il]-7-niuo-benzoihieno[3^Kl]pyrimidine-2,4(lH3H)-dione; 
3-l2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[ lH]-benz[e]isoindol- 1- 

yl)eUiyl]-[l]*nitiD-benzothieno[3^-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-cis-^methoxy-233a,4A9b-hexahydro-[lHl-benz[e]isoindol-l- 
yl)ethyl]-[ l]-8-acetamido-benzothieno[3^-d]pyriinidine-2,4( lH3H)-dione; 
1 0 3- [2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro- [ 1 H]-benz[e]isoindol- 1 - 
yl)elhyl]-[l]-8-NJ^-dimethylamincHbenzx)thieno[3^Kl]pyrimidine- 
2,4(1 H3H)-dionc; 

3-[2-((3aR,9bR)-CM-6-methoxy-233a,4,5,9b-hcxahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-[l]-7K2utoxamido-benzothieno(3^Kl)pyrimidine-2,4(lH3H)- 
1 5 dione; 

3-[2.((3aR,9bR)-c«-6-methoxy.233a,4,5,9b-hexahydix>-[ lH]-benz[eJisoindoI- 1- 
yl)ethyl]-[l]^(N-mclhylcarboxamido)-benzothieno[3^Kl]pyrimidin€- 
2,4(lH3H)-dione; 

7-l2-((3aR,9bR)cw-6-methoxy-233a,4 r 5,9b-hexahydro-[ lH]-benz[e]isoindol- 1- 
20 yl)ethyl]-iiradazo[43-g]quinazoline-6 t 8( lH^H)-dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4A9b-hexahydro-[ lH]-bcnz[e]isoindol- 1- 

yl)ethyl]-[lJ-9-cyano-benzoihienoI3>dJpyrinMdine-2,4(lH3H)-dione; 
3-(2-((3aR,9bR)-cw^methoxy-233a,4,5,9b-hcxahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-l l]-6-cyano-benzothieno[3 J2-d]pynmidine-2,4( lH3H)-dione; 
25 3-(2-((3aR.9bR)-cu-6-methoxy-233a,4A9b-hcxahydro-[ lH)-benz[e)isoindol- 1- 
yi)ethylM ll-6-chloro-benzothicno(3^-d]p>Timidinc-2,4( lH3H)-dione ; 
3-[2-((3aR.9bR)-cw-6-methoxy-233a,4,5.9b-hexahydro-( 1 H]-benz[e]isoindol- 1 - 

yl)ethyl]-Il]-7<hIoio-benzothieno[3^-d)p>Timidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bRKw-6-methoxy-233a,4^,9b-hexahydrc>-[lH]-benz[e]isoindol-l- 
30 yl)ethyl]-[ 1 )-8-(NmcqAolirKxau-boxamido)-benzoUiieno[3,2^)pyriinidjne- 

2.4(1 H3H)-dione; 

3-[2-((3aR,9bR)-c«-6-methoxy-233a,4,5,9b-hexahydrc>.[lH]-benz[eJisoindol-l- 
yl)ethyl]-lll-8-N-meUiyl-acetamido-benzothieno(32Kl]pyrimidine- 
2.4(1 H3H)-dione; 
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3-[2-((3aR,9bR)-cis-6-methoxy-233a,0.9b-hexahydro-[lH]-benz[c)isoindol-l- 
yl)ethyl]-[l ]-8-(N-methoxycarboxamido)-benzothieno[3^-d]pyrimidine- 
2,4(lH3H)-dione; 

3-[2-((3aR,9bR)-c«^-methoxy-233a,4 t 5,9b-hexahydro-[lH]-benz[eJisoindol-l- 
yl)ethyl]- l-methyl-pyridoP^M^lthienoP^-dlpyrimidine^A 1H3H)- 

dione; 

3- ^[2-((3aR,9bR)-cu-6-mcthoxy-233a,4^b-hexahydro-[ lH]-benz[e]isoindol- 1- 
y|)ethyl]-8-chloro-pyrido[2 , 3 , :4,5]thieno[3^-dlpyrimidine-2,4( 1H3H)- 

dione; 

3.[2-((3aR,9bR)-ci5-6-roethoxy-233a,4^,9b-hexahydro-[lH]-benz[eJisoindol-l- 
yl)ethyl]-6-chJoro-pyrido[2 , 3 , :4,5]thicno[3^-d]pyriinidine-2,4(lH3H)- 

dione; 

3^2-((3aR,9bR)-cw^methoxy-233M4.9b-hexahydro-[lH}-benz[c]isoindol-l- 
yl)ethyl]-8-methoxy-pyrido[2 , 3 , :4^thieno[3^-d]pyrimidinc-2,4(lH3H)- 

dione; 

3-[2-((3aR9bR)<w^methoxy-233a,4A9b-hexahydn>[lHl-benz[elisoindol-l- 
yl)cthyl]^methoxy-pyrido[2 , 3 , :441tluenol3>d]pyriinidine-2,4(lH3H)- 

dione; 

3-[2-((3aR t 9bR)-w^methoxy-233M^,9b-hexahydro-[lHl-benz[e)isoindol-l- 

yl)ethylj- lH-pyrimido[5.4-b]indole-4( lH3H)-one; 
3-[2-((3aR,9bR)-ci5-6-methoxy-233a,4^b-hexahydro-[ lH]-benz[e]isoindol- 1- 

yl)eihyl]-l 1 ]-8<hloro-benzothieno[3^-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-ci5^mcihoxy-233a,4,5,9b-hexahydro-[lHl-benz[e]isoi 

yl)ethyl]-l l]-7,8Klimeihoxy-bcnzoihieno[3^^]pyrimidine-2,4( 1H3H)- 

dionc; 

3- [2.((3aR,9bR)-c«-6-methoxy-233a,4^,9b-hexahydro-[ 1 H]-benz[e)isoindol- 1 - 
yOeihylM l]-9-methyl-benzothicno[3^-d]pynmidine-2,4( lH3H)-dione; 

3.[2-((3aR9bR)-cu-6-mcthoxy-233a,4,5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-23Klihydro-pyrido[3 , ^ , :4^1ihienol3^-d]pyrimidine-4(lH3H)- 

one; 

3-[2-(ds-(3aR,9bR)^methoxy.233a,4^.9b-hexahydro-[lHl-benz[e]isoindo!-l- 
yl)ethyl]-pyrazinol2'3 , :4^]thieno(3^-d]pyriinidine-4<lH3H)-one; 

3-[2-((3aR9bR)-w^mcihoxy-233a,4^b-hexahydro-[lH]-benz[eJisoindol^ 
yl)ethyl]-l 1 ]-9<bJoro-benzothieno[32-d]pyrirnidine-2,4( lH3H)-dione; 

3-[2-((3aR,9bR)-c«-6-meihoxy-233a,4,5.9b-hexahydro-[lHl-benz[e]i^ 

yl)ethyl]-[l]-9-methoxy-benzolhienol3^-d]pyrimidineOAlH3H)-d^ 
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3-[2-((3aR,9bR)-c«^methoxy-233aA5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 

y!)ethyl]-[ll*methy)-benzothieiK)[3^-dlpyrimidine-2,4(lH3H)-dione; 
3-[2-((3aS,9bS)-c«-6-meihoxy-233a,4,5,9b-hexahydrt>- [ 1 H]-benz[e]isoindol- 1 - 

yDethyll-pyridoP'^'^^lthienoP^-dlpyrimidine^,^ 1 H3H)-dtone; 
5 3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5^b-hcxahydrx>[ lH]-benz[c]isoindol- 1- 

yl)ethyl]-pyrido[3',2 , :4^]furo[3^-d]pyrimidinc-2,4(lH3H)-dione; 
3-[2-((3aR^bR)-CM-6-methoxy-233a > 4 t 5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 

yl)ethyl]-pyrido[2 , 3':4^1furo[3^-d]pyrimidine-2.4( lH3H)-dione; 
3-[2-((3aS,9bS)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]-benz[eJisoindol-l- 
1 0 y l)ethyl]-pyrido[2'3':4^)thieno[3^-d]pyrimidine-2,4( lH3H)-dione; 

3-[2-((3aR,9bR)-«5-9-methoxy-233MA9b-hcxahydro-(lH]-benzJeJisoindol-l- 

yl)butyl]-pyrido[2'3':4^]thienol3^-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-cu-9-methoxy-233M.5,9b-hcxahydix>llH]-beiizle}isoindoI-l- 

yl)butyl]-pyrazino[2 , 3':4,5]thicno[3^-dlpyrimidine-2,4( 1 H3H)-dione; 
1 5 3-[2-((3aR,9bR)-c«-9-methoxy-233a,4.5,9b-hexahydro-( lH]-benz[e]isoindoI-l. 

yl)butyl]-pyridot3 , ^ , :4^Jthicno(3 t 2-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)cw-6-methoxy-233a,4^,9b-hexahydro-{ lH]-benz[e]isoindol- 1- 

yl)ethyl]-pyrido[23-h]quinazoIine-2,4( 1 H3H)-dione; 
3-[2-((3aR,9bR)cM-6-methoxy-233a,4^ f 9b-hexahydro-[lH]-benz[e]isoindol-l- 
ZO yl)ethyl]-pyridoI3^-hJquinazoline-2,4( lH3H)-dione; 

3-[2-((3aR.9bR)cw^methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyl]-pyrido[3,4-hJquinazoIinc-2,4{lH3H)-dionc; 
3-[2-(ds-(3aR,9bR)-6-mcthoxy-233a,4A9b-hexahydro-IlH]-benz(eJisoindol-l- 

yJ)ethyl]-pyiazino[2 , 3 , :4^pyrrolo[3^-d]pyrimidine-2,4<lH3H)-dione; 
25 3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4^,9b-hexahydro-llH]-benz{e]isoindol-l- 

yDethyll-pyridoIS'^M^lpynrololS^-dlpynmidine^A 1 H3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindoM- 

yl)ethyl]-pyrazino[2'3 , :43]furo[32-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-(ci3-(3aR,9bR)-6-meihoxy-233a,4^,9b-hexahydro-[lH]-benzJeJisoindoM- 
30 y|)ethyl]-7-chloro-pyrazino[2'3 , :4^]thieno[3^-d]pyrimidinc-2.4( 1H3H)- 

dione; 

3-[2-(cis-(3aR,9bR)^methoxy-233a,4A9b-hexahydro-(lHJ-benz[eJisoindol-l- 

yl)ethyl]-7-methoxy-pyrazino[2 , 3 , :4^1thieno[3^-d]pyrimidine-2,4<lH3H)- 
dione; 
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3-[2-(ds-(3aR.9bR)-6-methoxy-233a,4^,9b-hcxahydro-[lHl-bcnz[c]isoindol-l- 
yl)ethyl]-5-isopropyl-pyrazinol2 , 3 , :4^thienol3^1pyrimidine- 

2,4(lH3H)-d!one; 

3-[2.(ds-(3aR,9bR)-6-methoxy-233a,4^,9b-hcxahydn)-llH]-benz[eJisoindol-l- 
yl)ethyl]-7-phenyl-pyrazino[2 , 3M^thieno[3,2-d]pyrimidine-2,4(lH3H)- 

dione; 

3-[2-(ds-(3aR,9bR)^methoxy-233M^,9b-hcxahydio.[lH]-bcnz[e)isdnd 

yl)ethyl]-7-methyl-pyrazino[2 , 3 , :4^1thieno[3^-d]pyrimidine.2,4( 1H3H) 

dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a.4^,9b-hexahydro-[ lH]-bcnz[eJisoindol- 1- 
yl)ethyl]-7,8-diethyl-pyi^no[2 , 3 , :4^Uueno[3,2-d]pyrimidine- 

2,4(lH3H)-dione; 

3-[2-(ds-(3aR9bR)^methoxy-233a,4A9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethylj- 1 -(2-methoxycthyl)-7-methyl-pyrazino[2 , 3 , :4^]thieno[32- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(ds-(3aR,9bR)-6-methoxy-233a,4^,9b-hcxahydro-[lHl-bcnz[eJisoindol-l- 

yl)ethyl]-l-methylpyraziiK)[2 , 3 , :4^thieno[3^Hl]pyrimidine-2AlH3H)- 
dione; 

3-[2-(ds-(3aR,9bR)^methoxy-233a,4^^b-nexahydro.[lH]-benz[elisoindoI.l- 
yl)ethyl]-l-benzylpyrazino[2 , 3^^]thieno[3^]pyrimidine-2,4(lH3H)- 

dione; 

3.[2-(cis-(3aR.9bR)^methoxy-233a.4^.9b-hcxahydro-[lH]-benz[eJisoindol-l- 
yl)ethyl]-pyrido(3\4M3]pyirolo[3^-d]pyriinidine-2,4(lH3H)-dione; 

3.[2-(ds-(3aR.9bR)^mcthoxy-233M^,9b-hexahydro-[lHJ-beiu[c]isoindol-^ 
yl)ethyl)- 1 ^thylpyrazinoP^'^^lhiciwpa^Jpyrimidine^^ 1H3H)- 
dione; 

3-[2-(ds-(3aR,9bR)-6-methoxy-233aA5.9b-he^ 

yl)ethyl]-8-phenylpyrazino[2 , 3 , :4^]thieno(3>d]pyrimidine-2,4(lH3H)- 

dione; 

3-[2-(ds-(3aR9bR)-6-meihoxy.233M^,9b-hexahydro-[lH].benz[eJisoindol-l- 
y!)elhyl]-7.8-diphenylp>Tazino[2 , 3':4^]thienot3^-d]p>Timidine- 

2A lH3H)-dione; 

3- [2-(cis-(3aR,9bR)-6-meihoxy.233a,4^,9b-hcxahydro- [ lH]-benz[e]isoindol- 1 - 
yl)emylJ-l-butylpyrazino[2'3^thieno[3,2-d]pyrimidiiie-2.4(lH3H)- 

dione; 
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3-[2-(cis-(3aR,9bR)-6-mclhoxy-233a,4^,9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 
yl)ethylJ-l-(2-(2-methoxyethoxy)ethyl)pyrazino[2'3':4^]thieno[3^- 
d]pyrimidine-2,4( lH3H)-dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 
5 yl )ethyl]-7,8-dimethylpyra2ino[2'3':4^]thieno[3^-dlpyrimidine- 

2,4(lH3H)-dione; 

3-[2-(ris-(3aR,9bR)-6-methoxy-233a,4j5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-l-(2-methoxyethyl)pytazinol2'3':4^)thieno[3 < 2-d]pyrimidine- 
2,4(1 H3H)-dione; 

1 0 3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4^,9b-hexahydro-( lH]-benz[e]isoindol- 1 - 
yl)ethyl]-l-(2-methoxyethy!)pyridol2 , 3':4^lhieno[3^HJ]pyrimidine- 
2.4(lH3H)-dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4^,9b-hexahydro-[ 1 H]-benz[eJisoindol- 1 - 
yl)cthyl]-[l]-8-mcthoxy-benzolhieno[3^-d]pyrimidine-2 t 4(lH3H)-dione; 
15 3-[2-((3aR,9bR)-cw-6-methoxy-233a,4^^hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl )-8-hydroxypyrido[2 , 3':4,5]tliieno[3 ,2-d]pyrimidine-2,4( 1 H3H)- 
dione; 

3-[2-((3aR,9bR)-cu-6-methoxy-233a,4,5,9b-hexahyclro-[lHl-beiu[eJisoindol-l^ 
yl)ethyl]-8-cyanopyrido[2 , 3':4^]lbieno[3^-dlpyrimidine-2,4(lH3H)- 
20 dione; 

3-[2-((3aR,9bR)-cw-6-ethoxy-233a,4^,9b-hexahydn>[ lH]-benz[e]isoindol- 1- 
yl)ethy1]-pyrido[3 , ^':4^]thieno[3>dJpyrimidine-2,4<lH3H)-dione 
hydrochloride; 

3-[2-((3aR,9bR)-cw-6-ethoxy-233a,4 r 5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
25 y|)ethyl)-pyrido(2'3':4 f 5]ihicno[33-d]pyrimidine-2,4{ lH3H)-dione; 

3-(2-(cw^J-methylenedioxy-233a,4^,9b-hexahydro-(lH]-benz[e]isoindol-l- 

yl)eihyl]-pyrido[3 , ^ , :4 t 51thieno[3a-d]pyrimidine-2,4( 1 H3H)-dione; 
3-[2-(cw-6.7-melhylenedioxy-233a.4^,9b-hexahydro-[ lH]-benz[e]isoindol- 1- 

yl)ethyl]-p\Tido[2'3':4^]thieno[3^-d)pyrimidine-2,4(lH3H)-dione; 
30 3-[2-((3aR,9bR)-cw-6-ethyl-233a,4 r 5,9b-hexahydro-IlH]-benz[eJisoindol-l- 

yl)eihyl]-pyrido[2'3':4^1thieno[3^-d)pyrimidine-2,4< lH3H)-dione; and 
3-[2-((3aR,9bR)-cw-6-ethyl-233a,4A9b-hexahydro-[lH)-benzleJisoindol-l- 

yl)ethyl]-pyrido[3'^4^]tlueno[3^-d]pv-rimidine-2,4(lH3H)-dione; 
or a pharmaceuucally acceptable salt thereof. 
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Particularly preferred compounds of the present invention are selected from 
the group consisting of: 

3-[2-((3aR,9bRRw-6-meAoxy-233aA5^ 

yl)emylJ-[l]-benzothieiiol3^]pyrimidine-2.4(lH3H)-dione; 

3-[2-<rrtw^methoxy-233M4,9b-hexahydr^ 

[ 1 ].benzothieno[3^-d]pyriniidine-2,4( lH3H)-dione; 
3-[2-(dj^methoxy-233a.4^,9b-hexahydro-[lH]-benz[e]isoindol-l-yl)ethy 

memyl-ll)-berizothieno[3>d]pyrimidine-2,4(lH3H)-dione; 

3-[4-(cw-9Mnettoxy-233a,4A°b-hex^ 

1 1 J-benzothieno[3^-d}pyrimidine-2,4( lH3H)-dione; 
3.[2-(cw-6-methoxy.233a,4^,9b.hexahydro-[ lH]-benz[e]isoindol- 1 -yl)ethyl]- 

benzo[h]quinazoline-2,4( lH3H)-dione; 
3-[2.((3aR,9bR)-cw^methoxy-233a,4^,9b-hexahydro-[lH]-benz[elisoindol-l- 

yl)ethylj- lH-pyrimido[5,4-b]indole-2,4< lH3H)-dione; 
3-[2-((3aR,9bRH«^methoxy-233aA5,9b-hexahy 

yl)ethyll-pyridol3'^M^thieno[3^Hl]pyriinidine-2,4(lH3H)-dione; 

3-[2-((3aR,9bR)<u^methoxy-233aA5,9b-he^ 

yOemylJ-pyridolS'^'^^lthienoP^-dJpyriinidine^SHJ-one; 

3-[2-((3aR,9bR)-cu^memoxy-233M^.9b-hexaty 

yl)ethyl]-9-methyl[l ]-ber^thieno[3^-d]pyrirnidine-2,4( lH3H)-dione; 

3-(2-((3aR,9bR)-cw^methoxy-233a,4^.9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyll-pyrido[4*3 , :4,5]thieno[3 ,2-d]pyrimidine-2,4< 1 H3H)-dione; 
3.[2-((3aR.9bR)-ci5-6-methoxy-233a,4,5,9b.hexahydro-[ lH]-benz[e]isoindol- 1- 

yDethylJ- 1 -methyl-l 1 ]-benzothieno[33-dlpyrimidine-2,4< lH3H)-dione; 
3.{2-(cis.(3aR.9bR)-6-methoxy-233a,4 T 5.9b-hexahydro-[ lH]-benz[c]isoindol- 1 - 

yl)ethyll-pyrazino[2'3 , :4^Jthieno(3>d]pyrirnidine-2,4(lH3H)-dione; 
3-l2-(c^-^3aR,9bR)-6-methoxy.233a,4^,9b-hexahydro-[lHl-benz[e]isoindol-l 

yl)ethyll-thieno[23-d:4^Jdipyrimidine-2,4(lH3H)-dione; 

3-[2-(c«^memoxy-233aA5,9b-hexahydr^ 

thieno[3^-d:4,51dipyTimidine-2,4(lH3H)-dione; 
3-[2-((3aR.9bR)-cu-6-methoxy-233a,4^,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 

yDethylM l]-7-cyano-ben2ouneno(3^-dlp>Timidine-2,4( lH3H)-dione; 
3-[2-((3aR^R)-c«^meUioxy-233aA5.9b-he^ 

yl)ethyl]-[13-8-cvanc-benzothieno[32-d]p>Timi<line-2,4(lH3H)-di 
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3-[2-((3aR^bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)cthyl]-[ l]-8-carboxamido-benzothieno[3,2-d]pyrimidine-2,4< 1H3H)- 
dione; 

3-[2-((3aR,9bR)-c«-6-methoxy-233a,4,5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
5 yl)ethylJ-[lJ-7-nitio-benzolhicno[3^Ki]pyrimidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-cu-6-methoxy-233a,4,5,9b-hexahydro-[lH]-benzle]isoindol-l- 

yl )ethyl]-[ 1 ]-8-nilro-benzothieno[3^-d]pyrimidinc-2 ,4( lH3H)-dione; 
3 T (2-((3aR,9bR)-cis-6-methoxy-233a,4^,9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 
yl)ethyl]-[ l]-8-acetamid«>benzothicno[3^-d]pyrimidine-2,4( lH3H)-dione; 
1 0 3-[2-((3aR t 9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[ lH]-benz[e]isoindol- 1- 
yl)ethyl]-[ l]-7-caui»xamido-benzothieno[3^^]pyrimidine-2A 1H3H)- 
dione; 

3-[2-((3aR,9bR)-cw^mcthoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-[ 1 ] N-methy Icarboxamido)- benzo thieno [32-d] pyn mi di ne- 
15 2,4(lH3H)-dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5 t 9b-hexahydro-t lH]-benz[e]isoindol- 1- 

yl)ethyl]-l l]-7-chloro-bcnzothieno(32-d]pyrimidine-2,4( lH3H)-dione; 
3-I2-((3aR,9bR)-cu-6-methoxy-233a,4^,9b-hexahydro-[ lH]-benz[e]isoindoI- 1 - 
yDethylJ- l-methyl-pyridoP^'^^lthienoP^-dlpyrimidine^,^ 1H3H)- 
20 dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4^,9b-hexahydn>[lH]-benz[e]isoindol-l- 
yl)eUiyl]-8-cWoro-pyrido[2 , 3^4,5]Uucno[3.2-dJpyiim»dine-2,4(lH3H)- 
dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hcxahydro-( lHl-benz[e]isoindol- 1 - 
25 yl)ethyl]-6K:hloio-pyridoI2 , 3 , :4 t 5]ihieno[32-dJpyrimidine-2,4( 1H3H)- 

dione; 

3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yl)ethylJ-&-methoxy-pyTido(2'3 , :43]thieno[32-d]pyrimidine-2,4(lH3H)- 
dione; 

30 3-[2-((3aR9bR)-cj5-6-methoxy-233a,4,5,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-6-methoxy-pyrido[2'3 , :441thieno[33-d]pyrimidine-2,4(lH3H)- 
dione; 

3-{2-((3aR,9bR)-c«-6-methoxy-233aA5,9b-hexahydro-[ 1 H]-benz(e]isoindol- 1 - 
yl)ethy!l-[ l]-8-chioro-benzothieno{33-dJpyriraidine-2,4< lH3H)-dione; 
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3-[2-((3aR t 9bR)-cw^methoxy-233a,4^b-hexahydro-[lH]-beiiz[e]isoindol-l. 
yl)ethyl)-[l]-7,^methoxy-ben2othieno[3^Ki]pyrimidine-2,4(lH3H)- 

dione; 

3-[2-((3aR,9bR)-cis-6-mcthoxy-233a,4^9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-[l]-9-mclhyl-beiizothicno[3^-d]pyrimidine-2.4<lH3H)-dione; 

3-[2-(ds-(3aR,9bR)^mcthoxy-233M^.9b.hexahydio-[lH]-benz[e]isoindol-l- 
yJJethyll-pyrazinoP^'^^thienoP^lpyrimidine-^ lH3H)-one; 

3-[2-((3aR,9bR)-as.6-methoxy-233aA5.^^ 

yl)ethyl]-[ l]-9^hioitvbeiizothieiK)I3^]pyiimidine-2,4( lH3H)-dione; 

3-[2-(<3aR,9bR)-m^medwxy-233a,43.9b^ 

yl)ethyl]-[l]-9-methoxy4)cnzothieno[3^Ki]pyrimidine-2AlH3H)^ 
3-[2-((3aR»9bR)<«^mcthoxy-233a,4A9b-hexahydro-[lH]-benz[cJisoindol-l- 

yl)ethyl]-pyrido[3 , ^ , :4^1furo[3^-d]pyrimidine-2,4(lH3H)-dione; 
3.[2.((3aR^RK«^mcihoxy-233MA9b-hexahydro-[lHJ-benz(eJisoindol^ 

yl)ethyl]-pyrido[2 , 3 , :4^1furo[3^-dJpyrimidinc-2,4(lH3H)-dione; 

3-[2-(<3aR9bRKij-9-methoxy-233aA5£b-he^^ 

yl)butyl]-pyrido[2'3 , :4^thicno[3^^]pyrimidine-2,4(lH3H)-dionc; 

3-[2-((3aR9bRK«-9-methoxy-233a,4A9b-hexahydro-[lHJ-be^ 

yl)butyl]-pyrazii»l2 , 3 , :4^thienol3^^]pyrimidinc-2,4(lH3H)-dionc; 

3-[2-((3aR9bR)-cw-9-mcthoxy-233a,4A9b-hexahydro-[lH]-benz[eJisoind^ 
yDbutyll-pyridoP^'^^lthienopa-dlpyrimidine^A 1 H3H)-dione; 

3-[2-((3aR,9bR)c«^raetlK)xy-233a,4A9b-hexahydro-[lH]-benz[eJisoindo!-^ 
yl)ethyl]-pyrido[23-h]quinazolinc-2,4(lH3H)-dioiie; 

3-[2-((3aR,9bR)«s^metlK>xy-233aA^ 

yl)ethyl]-pyridol32-b]quinazoline-2,4(lH3H)-dione; 
3-[2-((3aR.9bR)cis^mcU»oxy-233M,5,9b-hexahydro-[lHl-benz[e}isoindol-l- 

yl)ethyl]-pyrido[3,4-h]quinazoline-2,4(lH3H)-dione; 
3-[2-(dsK3aR,9bR)^mettwxy-233a,4A9b^ 

yl)ethyl]-pyrido[3 , ^*:4^]pyrroJo[3a-d]pyriinidine-2,4(lH3H)-dione; 
3-[2-(ds-(3aR9bR)^mcthoxy.233a,4^,9b-hexahydro-[lH]-benz[c]isoindol- 1 - 

yl)eihyl]-7^bJoro-pyrazino[2 , 3M^thienof3^]pyrimidine-2AlH3H)- 

dione; 

3-[2-(ds-(3aR,9bR)^mctboxy-233MA9b-hexahydrc>[lH]-bciiz[e]isoindol-l- 
yl)ethyl]-7-methoxy-pyrazino[2 , 3 , :4^]tbicno[33-d]pyrimidine-2,4{ 1H3H)- 

dione; 
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3-[2-(as-(3aR,9bR)-^methoxy-233a,4A9b-hexahydro-llH]-benz[e]isoindol-l- 
y!)ethylJ-5-isopropyl-pyrazino[2 l 3 , :4^Jthieno[3^-d]pyrimidine- 
2,4<lH3H)-dione; 

3-[2-(cis-(3aR,9bR)-6-melhoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 
5 yOethyll-T-mediyl-pynianoP^'^^thienop^-dlpyrimidine^,^ 1H3H)- 

dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4A9b-hexahydrt>-[ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-l-(2-methoxyethyl)-7-methyl-pyrazinol2 , 3 , :4^]thieno[3^- 
d]pyrimidine-2,4( lH3H)-dione; 
1 0 3-[2-(cis-(3aR,9bR)-6-meihoxy-233a,4^,9b-hexahydro-[ lH]-benz[e]isoindol- 1 - 
yI)ethyl]-l-methyIpyrazino[2 , 3 , :4^]tbicno[3^-d]pyrimidine-2,4(lH3H)- 
dione; 

3-[2-(cis-(3aR,9bR)^methoxy-233a,4^9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyl]-pyrido[3',4':4 T 5]pyrrolo[3j2-dlpyrimidine-2,4(lH3H)-dione; 
1 5 3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4A9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 
yl)ethylj- l-ethylpyTazino[2'3':4^]tbieno[3^-d]pyrimidine-2,4( 1H3H)- 
dione; 

3-[2-(cis-(3aR,9bR)-6-mcthoxy-233a,4^.9b-hexahydiD-[ lH]-benz[e]isoindol- 1 - 
yDelhyl]- 1 -(2-(2-methoxycthoxy)cthyl)pyrazino[2 , 3':4^]thieno[3 t 2- 
20 dJpyrimidine-2,4(lH3H)-dione; 

3-[2-(cis-(3aR,9bR)^mcthoxy-233M^,9b-hexahydro-[lHl-benz[e)isoindol-l- 
y))ethyl)-7,8-dimethylp>Tazino[2'3 , :4^1thieno[3^-d]pyrimidine- 
2,4(lH3H)-dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4^,9b-hexahydro-[lH]-benz(e|isoindol-l- 
25 yl)ethyl]- l-(2-methoxyethyl)pyrazino[2 , 3':4^]thieno[3^-d]p>Timidine- 

2,4<lH3H)-dione; 

3-[2-((3aR,9bR)-cw-6-melhoxy-233a,44,9b-hexahydro-{ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-8-hydroxypyrido[2'3':4^]thieno[3 ,2-d]pyrimidine-2.4( 1 H3H)- 
di one; and 

30 3-|2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-( 1 H]-benz(eJisoindol- 1 - 
yOethyll-S-cyanopyridoP^'^^lihienoIS^-dlpyrimidine^,^ 1 H3H)- 
dione; 

or a pharmaceuocally acceptable salt thereof. 

35 Several compounds of the present invention have been evaluated for their 

ability- to displace prazosin from its receptor. 
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foyitrn Rinding AssaVS 

The compounds of the invention were evaluated for a-adrenoceptor binding 
affinity in vitro using [ 3 H]-prazosin as the radioligand and three cloned a-1 
5 adrenoceptors expressed in LTK cell: a-1: o-la (bovine), a-lb (hamster) and a-ld 
(rat). Additionally, binding affinity against the phannacologically defined a-lA 
adrenoceptor (rat submaxillary gland) was measured. 

The cDNA clones encoding the a- 1 receptors (a- la, a- 1 b, and a- Id) were 
obtained from TULCO (Triangle Universities Licensing Consortium. Research 

1 0 Triangle Park, NC) and inserted into the eukaryotic expression vector SnaB30. In this 
vector, expression of the receptor gene is under the transcriptional control of an SV40 
early promoter. Positive drug selection is provided by a neomycin-resistance gene. 
Mouse fibroblast cells (LTK) were transfected with the a i expression plasmids and 
grown in Dulbecco's modified Eagle's medium (DMEM) containing 10% fetal calf 

1 5 serum and 30 uM G418. Stable G418-resistant parental lines were generated, with 
successful expression of receptor protein monitored using radioligand binding 
techniques. Stable single cell clones derived from the parental lines were screened in 
receptor binding assays to identify clones having high receptor density. Roller bottle 
cultures of the cloned lines were used to provide cell membranes for subsequent 

20 receptor binding characterization studies. A cell line containing the SnaB30 vector 
expressing the human erythropoietin gene served as a negative control. 

For receptor binding assays, large scale membrane preparations were utilized 
in which 6 million cells were seeded into small (450 cm 2 ) Corning tissue culture roller 
bottles. 200 mL of DMEM containing 10% fetal calf serum and 300 uM G418 were 

25 added to each roller bottle. A 95% air / 5% CO2 gas mixture (sterile) was injected into 
each roller bottle prior to sealing. The bottles were then incubated at 37 °C on a roller 
rack for 5 days. Cells were re-fed with fresh medium after 3 days in culture. 

On the fifth day of culture, growth medium was removed from cells grown in 
roller bottles, and the cells were washed twice with PBS (Sigma, 120 mM NaCl. 2.7 

30 mM KC1. 10 mM Na 2 HP04-NaH 2 P04, pH = 7.4). Cells were detached from the 
roller bottles by incubating for 15 minutes at 37 °C in a Tris-EDTA solution ( 1 0 mM 
Tris, 100 mM NaCl. 1 mM EDTA, pH = 7.4). The cell suspension from each roller 
bottle was decanted into tared centrifuge tubes and kept on ice. An aliquot of each cell 
suspension was generally taken for cell counting. Cells were centrifuged at 3000 X G 

35 for 5 min at 2-4 °C, washed with PBS and recentrifuged. The supernatant was 
decanted and the pellet weighed to determine the wet weight of cells. Cells were 
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washed a final time in 40 vol 5 mM Tris-HCl, 5 mM EDTA, pH = 7.7, and 
centrifuged at 40,000 X G for 10 minutes. Cells were homogenized in 10 mL of 50 
mM Tris-HCl, 5 mM EDTA (pH = 7.4) and diluted to 40 mL/tube. Homogenates 
were centrifuged at 40,000 X G for 10 minutes. The supernatant was decanted and the 
5 pellets rehomogenized in 50 mM Tris-HCl (pH = 7.4) and centrifuged as before. The 
supernatant was decanted and the homogenate resuspended in 6.25 volumes (per gram 
wet weight) of 50 mM Tris-HCl and aliquots of the pooled homogenates frozen in 
liquid N2 and stored at -70 °C until the time of assay. Rat submaxillary glands were 
used for a- 1 A receptors and were prepared essentially as described (Michel, A. D., 

1 0 Loury, D. N. and Whiting, R. L., Brit. J. Pharmacol gg: 83-889 ( 1989)). 

Receptor binding assays for a- 1 receptors were performed essentially as 
described by Greengrass and Brcmner (Eur. J. Pharmacol. 55: 323-326 ( 1979)). 
Briefly, plastic Bioblocks™ (DBM Scientific, Valencia, CA) were incubated at 25 °C 
for 50 minutes with 500 nL of membrane homogenate (diluted with an additional 96 

1 5 volumes [for cloned receptors, 12 volumes for submaxillary gland] in 50 mM Tris- 
HCl buffer (pH = 7.7 at the time of assay), 450 of [*H]prazosin (0.2 nM final 
concentration, 75-85 Ci/mmole, DuPont-NEN Corp., Boston, MA) and 50 nL of 
either water (for total binding) or 10 jiM phentdamine (final concentration, for non- 
specific binding). Following equilibration, bound radioligand was separated from free 

20 on GF/B filters (presoated in 0.5% polyethyleneimine) using either a Brandel or 
Packard cell harvester. Radioactivity was determined by standard liquid scintillation 
techniques. Data were analyzed as previously described (Hancock, A. A., Kyncl, J. 
J., Martin, Y. C. and DeBernardis, J. F., J. Receptor Res. g: 23-46 (1988)). 

The results are shown in Table 1. The results show that the compounds of the 

25 invention bind to the a- 1 adrenoceptor and show varying degrees of specificity for the 
a- la receptor. 

Table 1. 

In Vitro Data for Binding to a- 1 Adrenoceptors 



1 Ex. No. 


a-lA 


a- lb 


a-la 


a- Id 




(Rat) 


(Hamster) 


(Bovine) 


(Rat) 




(nM) 


(nM) 


(nM) 


(nM) 




0.64 


2.569 


0.048 


0.372 


I 2 


3.372 


2.757 


0.152 


2.663 


3 


2.171 


5.392 


0.327 


0.685 


I 4 


17.061 


14.503 


3.068 


7.747 
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5 


5.272 


7.821 


0.184 


8.672 


6 


22.466 


17.797 


1.132 


16.052 


7 


11.762 


21.799 


1.491 


2.283 


8 


9.027 


14.011 


0.941 


6.288 


9 


0.453 


2.547 


0.059 


0.965 


10 


1.078 


3.431 


0.056 


0.635 


11 


0.345 


1.774 


0.016 


0.662 


12 


7.426 


9.946 


1.401 


4.771 


13 


27.68 


39.849 


2.891 


6.031 


14 


0.792 


2.249 


0.171 


0.741 


15 


0.42 


8.816 


0.095 


2.731 


16 


2.569 


3.66 


0.077 


3.676 


17 


1.048 


2.173 


0.288 


1.18 


18 


2.099 


5.839 


0.304 


1.028 


19 


61.216 


66.602 


4.31 


7.948 


20 


21.971 


22.758 


0.922 


4.885 


21 


2.65 


2.176 


0.476 


1.356 


on 

^ in 


2.366 


5.309 


0.471 


1.881 


23 


1.57 


8.743 


0.265 


0.779 


24 


2.303 


3.383 


0.363 


1.416 


25 


0.966 


3.11 


0.046 


0.79 


26 


0.479 


1.729 


0.124 


0.231 


27 


6.395 


36.165 


1.319 


3.01 


28 


3.35 


13.636 


0.464 


3.974 


29 


9.883 


10.929 


0.82 


6.797 


30 


18.016 


7.311 


5.32 


4.768 


31 


0.649 


5.433 


0.063 


0.568 


32 


9.274 


23.814 




6.845 


33 


1477.132 


370.074 




1455.953 


34 


0.713 


10.318 




1.474 


35 


0.533 


6.57 




0.324 


36 


0.609 


3.079 




0.305 


37 


0.087 


2.319 




0.112 


38 


0.704 


1.028 




0.187 


39 


0.721 


12.52 


0.101 


2.65 


40 


0.615 


18.42 


0.101 


2.44 
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41 


1.62 


15.89 


0.365 


3.74 


42 


0.402 


6.202 


0.101 


0.738 


43 


1.646 


14.302 


0.243 


0.595 


44 


4.755 


14.305 


0.273 


2.843 


45 


0.278 


1.702 


0.253 


0.633 


46 


0.522 


6.337 


0.065 


0.509 


47 


1.21 


8.29 


0.127 


1.919 


48 


0.382 


3.981 


0.113 


0.403 


49 


0.255 


1.9 


0.111 


0.236 


50 


1.603 


4.32 


0.844 


1.786 


51 


0.428 


1.303 


0.065 


0.376 


52 


0.623 


4.413 


0.232 


0.677 


53 


0.249 


0.934 


0.144 


0.237 


54 


3.308 


35.827 


1.267 


6.602 


55 


6.349 


26.939 


0.713 


2.085 


56 


98.994 


1219.963 


7.602 


25.017 


57 


3.853 


13.732 


0.507 


2.567 


58 


0.357 


2.247 


0.12 


0.366 


59 


0.469 


1.456 


0.155 


0.527 


60 


0.872 


5.509 


0.168 


1.204 


61 


0.328 


2.011 


0.119 


1.034 


62 


0.381 


4.147 


0.103 


0.607 


63 


3.133 


61.646 


0.488 


4.161 


64 


0.385 


2.143 


0.052 


0.448 


65 


0.789 


8.068 


0.248 


1.722 


66 


0.23 


2.682 


0.046 


0.479 


67 


0.446 


1.911 


0.122 


0.308 


68 


0.73 


10.875 


0.062 


0.713 


69 


1.293 


6.95 


0.075 


0.878 


70 


3.192 


10.729 


0.52 


3.311 


71 


1.628 


17.567 


0.359 


4.311 


72 


0.512 


3.156 


0.187 


1.329 


73 


0.775 


3.101 


0.235 


1.073 


74 


2.165 


4.257 


0.156 


1.04 


75 


1.424 


28.465 


0.137 


1.966 


76 


1.61 


24.249 


0.501 


2.08 
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77 


1.371 


10.067 


0.351 


2.489 


78 


1.869 


11.303 


0.87 


3.407 


79 


0.167 


6.552 


0.038 


1.191 


80 


0.467 


11.312 


0.14 


3.741 


81 


0.619 


10.877 


0.2 


1.668 


82 


0.271 


2.034 


0.196 


0.268 


83 


0.163 


1.478 


0.088 


0.427 


84 


0.306 


1.471 


0.085 


0.695 


85 


1.052 


3.481 


0.321 


2.002 


86 


0.47 


1.733 


0.096 


0.209 


87 


5.963 


57.777 


1.337 


9.911 


88 


0.696 


35.124 


0.148 


3.832 


89 


0.336 


3.125 


0.074 


1.154 


90 


0.347 


4.67 


0.202 


1.551 


91 


153.044 


1853.68 


19.75 


160.441 


92 


0.495 


13.52 


0.133 


2.309 


93 


6.955 


84.679 


1.943 


29.436 


94 


0.318 


9.282 


0.14 


1.978 


95 


0.2 


4.678 


0.074 


1.603 


96 


1.876 


6.645 


0.25 


2.439 


97 


0.439 


1.762 


0.777 


0.089 


98 


0.335 


5.249 


0.119 


1.15 


99 


3.914 


120.453 


0.74 


19.837 


100 


314.108 


10000 


69.773 


10000 


101 


1.376 


5.314 


0.197 


2.299 


102 


0.48 


6.529 


0.21 


2.376 


103 


0.392 


13.923 


0.137 


3.278 


104 


0.347 


5.641 


0.129 


1.383 


105 


0.651 


2.995 


0.302 


1.677 


107 


1.427 


13.75 


.324 


1.398 


108 


.712 


7.048 


.303 


1.052 


109 


2.406 


12.913 


.478 


.84 


111 


3.512 


31.179 


.797 


11.109 


112 


2.12 


28.09 


.486 


9.408 


113 


1.874 


12.978 


.237 


4.152 


114 


2.756 


28.873 


559 


3.652 
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Functional Antagonism at a-1 Adrenoceptors 

Functional assays indicative of pharmacologically defined a- 1 adrenoceptors 
were used to further characterize compounds. Inhibition of phenylephrine (PE)- 
5 induced contraction of canine prostate smooth muscle can be correlated with a* 1A 
adrenoceptor activation. Inhibition of PE-induced contraction of rat spleen is 
representative of a* IB adrenoceptor antagonism and inhibition of PE-induced 
contraction of rat vas deferens correlates with a- 1 A adrenoceptor antagonism (R. P. 
Burt, C. R. Chappie and I. Marshall, Br. J. Pharmacol. 1QZ: P324 (1992)). For each 

1 0 of these models, agonist dose response curves were repeated against increasing 

concentrations of test agent to derive a Schild plot [log (EC 50 - 1 ) against log (molarity 
of test agent)] to determine the pA 2 . Data for prazosin, terazosin and doxazosin 
actually demonstrate a more potent effect on spleen smooth muscle by approximately 
an order of magnitude. 

1 5 Canine prostate strips were used in vitro as previously described (Hieble, 

J.R, Boyce, A J. and Caine, M M Fed. Proc, 45: 2609-2614 (1986)), to determine 
antagonist potencies against phenylephrine-induced contractions. The results are 
. shown in Tables 2a and 2b. The results indicate that the compounds of the invention 
exhibit functional antagonism of a-1 receptors. 

20 Table 2a 

In Vitro Data for Functional Antagonism at a- 1 Adrenoceptors 



1 Ex. No. 


pA 2 


pA 2 


pA 2 




Rat Vas 
Deferens 


Rat Spleen 


Dog Prostate 




(a-lA] 


[a-lB] 


[a-1 A] 




8.37 


7.67 


8.74 


i 


7.86 


6.83 


7.79 




7.76 


7.26 


7.63 


9 


8.71 


7.59 


8.63 


10 


8.51 


7.52 


8.37 | 




8.55 


7.29 


8.57 


14 


8.57 


7.63 


8.23 


16 


7.98 


7.25 


8.54 


17 


7.97 


7.2 


8.29 


18 


7.86 


7.87 


8.37 
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8 ^9 


6.82 


8.97 




8 66 


6.76 


8.27 




8 56 


8.13 


8.63 






7.76 


8.78 




8 6 


8.1 


9.71 




8 33 


7.76 


9.16 


CO 


8 36 


7.44 


9.09 




9 14 


7.66 


9.24 




9.1 


7.6 


9.63 




8.6 


7.16 


8.25 


75 


8.23 


7.1 


8.04 


76 


7.6 


7.63 


8.74 


87 


7.74 


7.06 


8.67 


oo 


8.96 


7.35 


9.35 




8 93 


8.11 


9.03 


90 


8.84 


7.57 


9.05 




844 


7.76 


8.96 1 


107 


/. / 




O T> 


108 


8.47 


7.95 


9.03 


112 


7.92 


7.2 


8.18 


prazosin 


8.78 


9.51 


7.59 


terazosin 


8.04 


8.6 


7.44 


doxazosin 


8.69 


9.51 


7.59 



Table 2b 

In Vitro Data for Funcbonal Antagonism at a-1 Adrenoceptors 



1 


PA2 




pA 2 


[ Ex. No. 


Do? Prostate 


Ex. No. 


Dog Prostate 




[a-lA] 




[a-lA] 


2 


7.81 


65 


8.75 


3 


8.4 


66 


9.71 


6 


6.91 


67 


8.98 


7 


7.85 


68 


7.87 


12 


7.33 


69 


8.25 I 
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13 


7.68 


70 


8.57 


15 


7.34 


71 


9.21 


19 


6.66 


72 


8.38 


20 


7.43 


73 


8.42 


21 


7.43 


74 


8.7 


22 


8.32 


75 


8.04 


24 


8.6 


76 


8.74 


27 


8.72 


77 


9.09 


28 


7.75 


78 


7.8 


29 


7.43 


79 


8.77 


30 


7.06 


80 


8.08 


32 


7.46 


82 


9.09 


33 


6.56 


83 


8.43 


34 


9.15 


84 


8.99 


35 


8.74 


87 


8.67 


37 


9.15 


88 


9.35 


38 


9.75 


89 


9.03 


40 


9.72 


90 


9.05 


41 


9.03 


91 


6.66 


42 


9.09 


92 


9.1 


43 


8.44 


95 


9.07 


44 


8.09 


96 


7.46 


45 


9.48 


97 


9.66 


46 


9.61 


98 


9.39 


47 


8.7 


99 


7.92 


48 


8.32 


100 


6.92 


49 


7.84 


101 


7.31 


50 


7.24 


102 


8.96 


53 


9.25 


103 


9.43 


54 


8.74 


104 


9.74 


55 


8.11 


105 


8.58 


56 


7.11 


107 


9.22 


57 


7.43 


108 


9.03 


58 


9.09 


109 


8.00 


61 


9.5 


111 


8.00 


62 


9.24 


112 


8.18 
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63 8.6 113 8.22 

64 9.63 



ln v,vo Termination of i nff »n«tlin»l Pressure HUE) in Callings 

The intraurethral pressure (IUP) model in aged canines is an accepted model 
of measuring the effect of prostate smooth muscle contraction on urethral tone. 
5 Canines also have an enclosed prostate covering the urethral shaft thus providing an 
anatomical correlate with humans. 

Beagle dogs (Marshall Farms) greater that 2 years of age and weighing 
between 12 and 15 kg were pre-anesthetized with thiopental sodium 15 mg/kg i.v. 
(Pentothal™ . Abbott) and then placed used general anesthesia (isoflurane). A 7F 

l o Swan-Ganz balloon catheter (Multiflex - list no. 41224-01 , Abbott) was lubricated 
with a water soluble jelly, inserted into the urethral orifice and advanced 
approximately 40 cm in male dogs (considerably less in females) until the balloon tip 
was placed well inside the bladder. The balloon was then inflated with 1 mL of room 
air and the catheter slowly withdrawn just past the first resistance that is felt at the 

l s bladder neck. Preliminary experiments in which dogs were sacrificed after such 

placement confirmed that this technique results in consistent positioning of the balloon 
within the prostatic urethra in males or the corresponding location in females. The 
balloon port of the catheter was connected to a Gould Statham P23Dd pressure 
transducer interfaced to a computerized data acquisition system (Modular Instruments, 

20 Inc.. Malvern. PA) for the measurement of intraurethral pressure (IUP). 

Dogs were then treated with propranolol to block the ^-adrenoceptor agonist 
effects of test agonists. Dose-response curves of the intraurethral pressor effect of 
epinephrine (EPI) were obtained before and after each of up to 3 increasing doses of a 
test antagonist (i.v.). Fifteen minutes was allowed after each antagonist dose for 

25 equilibration before the next agonist dose-response was initiated. The increase in IUP 
caused by a given agonist dose was allowed to return to baseline before the next dose 
was given. The estimated antagonist dissociation constant (in vivo pseudo pA 2 ) was 
determined by Schild analysis (Brune, et al.. Drug Development Research ( 1995) in 
press). 

30 The results are shown in Table 3. The results indicate that the compounds of 

the invention inhibit EPI induced increases in IUP. 
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Table 3 

Inhibition of EPI Induced Increase in Canine IUP 



Example 


Canine IUP 




pseudo pA2 


1 


7.86 


o 


7.73 


10 
* 


7.68 


14 


7.91 


15 


7.48 


16 


7.59 


18 


7.43 


23 


8.32 


26 


8.25 


31 


8.25 


39 


8.28 


prazosin 


7.88 


terazosin 


6.91 


doxazosin 


6.90 



5 Spontaneously Hypertensive Rat (SHR) Mode) 

The SHR model historically has been used as a predictor for the hypotensive 
effects of a- 1 adrenoceptor antagonists. Male spontaneously hypertensive rats were 
anesthetized and the left femoral artery and vein catheterized for the measurement of 
mean arterial pressure (MAP) and drug administration respectively. The arterial 

1 o catheter was connected to a Gould Statham p23ID transducer and the pressure 
waveform was recorded. MAP (mm Hg) and heart rate (HR. beats/ m in.) were 
determined on-line using a BUXCO Cardiovascular Analyzer. After a 30 minute pre- 
dose control period, each rat was given one dose of a test antagonist i.v. and the MAP 
and HR were monitored for an additional 2.5 hours. The area under the hypotensive 

1 5 response curve up to 60 minutes post dosing (T 60 AUC) was determined using a 

trapezoidal rule integration of the percent change from control arterial pressure dataset. 

The results are shown in Table 4. The results show that the compounds of the 
invention are weakly hypotensive. 
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Table 4 

Spontaneously Hypertensive Rat (SHR) Assay 



Example 


SHR U 




pseudo pA 2 8 


1 


<4 


2 


5.15 


5 


4.5 




<4 


9 


5 


10 


5.1 


11 


5.36 


16 


5.46 


23 


<4 


25 


5.5 


26 


5.9 


31 


5.9 


prazosin 


7.4 


terazosin 


6.59 


fl doxazosin 


6.74 



5 p h a rmaceutica l rnmpnsitions 

The present invention also provides pharmaceutical compositions which comprise 
compounds of the present invention formulated together with one or more non-touc 
pharmaceuticallv acceptable carriers. The pharmaceutical compositions may be specially 
formulated for oral administration in solid or liquid form, for parenteral injecuoa, or for 

1 o rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally, rectally. parenteral* , intracistemally. mtrapentoneaJly, topically 
(as by powders, ointments, or drops), bucally. or as an oral or nasal spray. The term 
•parenteral" administration as used herein refers to modes of administrauon which include 

1 5 intravenous, intramuscular, intraperitoneal, intrasteraal. subcutaneous and intraarticular 
injection and infusion. 
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Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutical^ acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile injectable 
solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 

5 carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, 
vegetable oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper 
fluidity can be maintained, for example, by the use of coating materials such as lecithin, by 
the maintenance of the required particle size in the case of dispersions, and by the use of 

10 surfactants. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also 

1 5 be desirable to include isotonic agents such as sugars, sodium chloride, and the like, 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This may be 

20 accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in mm, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is accomplished 
by dissolving or suspending the drug in an oil vehicle. 

25 Injectable depot forms are made by formmg microencapsule matrioes of the drug in 

biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of 
drug to polymer and the nature of the particular polymer employed, the rate of drug release 
can be controlled. Examples of other biodegradable polymers include poly(orthoesters) 
and polyfanhydrides) Depot injectable formulations are also prepared by entrapping the 

30 drug in liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-reiaining filter, or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 

medium just prior to use. 
35 Solid dosage forms for oral administration include capsules, tablets, pills, 

powders, and granules. In such solid dosage forms, the active compound is mixed with at 
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least one inert, pharmaceutical^ acceptable excipient or carrier such as sodium citrate or 
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, 
glucose, mannitol, and silicic acid, b) binders such as, for example, 
carbbxvmethvlcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) 
5 humeciants such as glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, 
potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate, e) solution 
retarding agents such as paraffin, 0 absorption accelerators such as quaternary ammonium 
compounds, g) wetting agents such as. for example, cetyl alcohol and glycerol 
monostearate, h) absorbents such as kaolin and bentonite clay, and i) lubricants such as 
1 o talc calcium stearate, magnesium stearate. solid polyethylene glycols, sodium lauryl 
sulfate, and mixtures thereof. In the case of capsules, tablets and pills, the dosage form 
may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
1 s molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known in 
the pharmaceutical formulating art They may optionally contain opacifying agents and can 
also be of a composition that they release the active ingredients) only, or preferentially, in 
20 a certain part of the intestinal tract, optionally, in a delayed manner. Examples of 

embedding compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
25 emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 

compounds, the liquid dosage forms may contain inert diluents commonly used in the an 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethvl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 
benzoate. propylene glycol, U-butylene glycol, dimethyl formamide. oils (in particular. 
30 cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol. 

tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan. and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
35 agents. 
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Suspensions, in addition to the active compounds, may contain suspending agents 
as. for example, ethoxylated tsostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 
tragacanth. and mixtures thereof. 
5 Compositions for rectal administration are preferably suppositories which can be 

prepared by mixing the compounds of this invention with suitable non-irritating excipients 
or carriers such as cocoa butter, polyethylene glycol or a suppository wax which are solid 
at room temperature but liquid at body temperature and therefore melt in the rectum and 

release the active compound. 

1 o Compounds of the present invention can also be administered in the form of 

liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes can be used The present 

1 5 compositions in liposome form can contain, in addition to a compound of the present 

invention, stabilizers, preservatives, excipients. and the like. The preferred lipids are the 
phospholipids and the phosphatidyl cholines (lecithins), both natural and synthetic. 

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., 
M ^ nH, in raiBiolow . Volume XIV, Academic Press. New York, N.Y. (1976), p. 33 et 

20 seq. . 

Dosage forms for topical administration of a compound of this invenuon include 

powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives, 
buffers, or propellants which may be required Opthalmic formulations, eye ointments. 
25 powders and solunons are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a particular patient, compositions, 
and mode of administration. The selected dosage level will depend upon the activity of the 
30 particular compound, the route of administration, the seventy of the condiuon being 

treated and the condition and prior medical history of the patient being treated. However, 
i, is within the skill of the art to start doses of the compound at levels lower than required 
for to achieve the desired therapeutic effect and to gradually increase the dosage until the 
desired effect is achieved 
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Generally dosage levels of about 0.001 to about 100. more preferably of about 0. 1 
to about 5 mg of active compound per kilogram of body weight per day are administered 
orally to a mammalian patient. If desired, the effective daily dose may be divided mto 
multiple doses for purposes of administration, e.g. two to four separate doses per day. 

While the compounds of the invention can be administered as the sole active 
pharmaceutical agent, they can also be used in combination with a 5-a reductase 
inhibitor. A particularly preferred 5-a reductase inhibitor for use in combined 
therapeutic administration with the compounds of the present invention is the 
compound having the generic name finasteride. 

Methods for preparing the compounds of the invention are shown in Schemes 
I-V. In the following Schemes. Ri and R 2 are independently hydrogen, alkoxy, 
hydroxy, alkyl. halo, carboxy. or alkoxycarbonyl. 

Scheme I illustrates the general procedure for the preparation of the 
compounds of the invention. Compound i. prepared by the procedures described in 
United States patent No. 4.618.683, which is incorporated herein by reference, is 
reacted with chloroacetonitrile under mildly basic conditions (for example, 
diisopiopylethylamine, methylamine and the like) to afford the cyanomethyl 
compound 2. The nitrile is dissolved in an inert solvent (for example. THF. ether and 
the like) and treated with a reducing agent (for example, lithium aluminum hydride, 
diborane or catalytic hydrogenation and the like) to give the ethylene diamine 
compound 2. The diamine is reacted with the isocyanate * of the aromatic compound 
U. prepared from the aromatic amine by treatment with phosgene or mphosgene. to 

give the pyrimidine dione 5- 

Alternatively as shown in Scheme II. the diamine can by prepared by taking 
diester 6. prepared by the procedures described in United States patent No. 
5 049,564 which is incorporated herein by reference, in an inert solvent (for 
example THF or ether and the like) and reducing the diester with a reducing agent 
(for example, uthium aluminum hydride or diborane and the like) to give the diol 7. 
The diol is reacted with an appropriate reagent to form leaving groups (for example. 
LG is methanesulfonyl or toluenesulfonyl and the like) giving compound 8- 
Treatment of compound 8 with the appropriate diamine (H 2 N-(CH 2 )b-NH 2 or 
svnthon) with heating gives the pyrrolidine amine 2- Compound 2 can be further 
elaborated bv the procedures described in Scheme 1 to give the final compound JQ. 

The compounds of the invention can also be prepared by the procedures 
illustrated in Scheme HI. Compound 4j is reacted with a haloalkyl isocyanate (for 
example. 2<hloroelhyl isocyanate) by the procedures described in Eur. J. Med. 
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Chem. 28: 499 (1993), which is incorporated herein by reference, to give haloalkyl 
urea 11. Compound 1, as previously described in Scheme I, is reacted with 
compound H to give the final product 5- 

The preparation of chiral cis intermediates is shown in Scheme IV. 

5 Dihydronaphthylene- 1-carboxylic acid 12 is esterified (for example, using 
diazomethane or alcohol with a trace of sulfuric acid) to give compound 12. 
Treatment of the o,P-unsaturated ester with lithium cyanide in DMF and acetic acid 
affords the cyano compound H- The nitrile ester is hydrolyzed (for example, using 
KOH in ethanol/water) to give the dicarboxylic acid 15- Treatment of the diacid with 

i o acetic anhydride under reflux affords the cyclic anhydrides 1& and 16fe. The 

anhydrides are reacted with optically active (S)-(-)-a-methylbenzylamine to give both 
the (3aR,9bR)-compound 12 and the (3aS,9bS)-compound IS as a mixture of imides 
separable by crystallization. Compounds 12 and IS are reduced (for example, with 
diborane) to give the corresponding N-substituted pyrrolidine compounds 12 and 2Q- 

1 5 Catalytic hydrogenation affords chiral intermediates 21 and 22- These pyrrolidines 
can be further elaborated by the procedures described in Schemes 1 and 111 to give the 
final products. 

A preferred embodiment is shown in Scheme V. Compound 22 wherein R is 
a carboxy protecting group is reacted with 2-chloroethyl isocyanate to give urea 24 
20 Compound 24 is reacted with compound 25 in a solvent such as DMSO in the 

presence of a non-nucleophilic base such as diisopropylethylamine to give the ring 

closed coupled product 22- 

Another preferred embodiment in shown in Scheme VI. The aromatic 
carboxy-proiected amine 28 is reacted with triphosgene to give isocyanate 22- The 
.socyanate is reacted with amine 2Q. prepared by the procedure described in Scheme 1 
or II, to cyclize and couple in one step to give compound 3J, 



25 



WO 96/22992 



PCT/US96/00072 




WO 96/22992 



PCT/US96/00072 




WO 96/22992 



PCT/US96/00072 




WO 96/22992 



PCT/US96/00072 




WO 96/22992 



PCT/US96/00072 




21 



22 



WO 96/22992 



PCT/US96/00072 



55 

Scheme VI 
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The forgoing may be better understood by reference to the following examples 
which axe provided for illustration and not intended to limit the scope of the inventive 

concept 

The following abbreviations were used: BH3 DMS for borane 

dimethylsulfide complex. DMF for dimethylformam^e, DMSO for 
dimethylsulfoxide, Et 3 N for triethylamine, EtzO for diethyl ether. EtOAc for ethyl 
acetate BOH for ethanol. KOtBu for potassium tert-butoxide, LDA for lithium 
diisopmpylamide. MeOH for methanol. NaOEt for sodium ethoxide, iPrOH for 
isopropyl alcohol and THF for tetrahydrofuran. 
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Eraunpte 1 

3-r2-fcij-6-Methoxv-233a.4.5.9b-hexahvdro-flHl-benzfeli!MindQl -l-vhethv 
mbenzothienor3.2-dlDVrimidine-2.4f lH3H)-dione hydrochloride 
N-(2-Chloroethyl)-N'-[3-[(2-methoxycarbonyl)benzothienyl]]-urea (0.625 g, 
5 2.00 mmol), prepared by the procedure described in Eur. J. Med. Chem., 28: 499- 
504 (1993), cty-6-methoxy-233a,4J,9b-hexahydro-[lH]-benzteJisoindole (0.503 
g, 2. 1 mmol), prepared by the procedures described in United States patent No. 
4,6 18,683, which is incorporated herein by reference, and diisopropylethy lamine 
(0.35 mL, 2.0 mmol) were combined in 1 mL DMSO and heated at 100 °C for 3 
1 0 hours. The reaction was cooled and several mL of EtOH were added. The crystalline 
product was collected, and converted to its HO salt and recrystallized from MeOH to 
yield 3 12 mg of the title compound as a white solid, m.p. >255°C. 1 HNMR(300 
MHz, DMSO-de) 6 1.45 (m, 1H), 1.53 (m, 1H), 2.10 - 2.80 (m, 6H), 3.10 - 3.45 
(m. 4H). 3.74 (s, 3H). 4.04 (t, 2H), 6.73 (d, 2H), 7.07 (t, 1H), 7.55 (t, 1H). 7.63 
1 5 (t, 3H), 8.10 (d, 1H), 839 (d, 1H), 12.50 (s, 1H). MS (DCI/NH3) m/e448 

(M+H)+ Anal calcd for C25H26CIN3O3S • 0.75 H 2 Or C, 6035; H, 5.41; N, 8.68. 
Found: C, 6036; H, 5.43; N, 8.39. 

Esampjej 

20 3-12-(/rcw-9-Methoxv-233a.4J.9b-hexahvdro-f lHl-benzfelisoindol- 1 -diethyl 1- 
f 1 lbenzothienor3.2-dlDVrimidine-2.4l 1 H3H)-dione hydrochloride 
N-(2-Chloroemyl)-N'-[3-[(2-memoxycarbonyl)benzothienyl]]-urea (0.48 g, 
1.48 mmol) and omr-9-methoxy-233a,4^,9b-[lHI-hexahydn>benzfelisoindole 
(030 g, 1.48 mmol), prepared by the procedures described in United States patent 

25 No. 5,049,564, which is incorporated herein by reference, were reacted by the 

procedures described in Example 1 to yield 0.248 g of the title compound as a white 
solid, m.p. >250°. >H NMR (300 MHz, DMSO-de) 6 1.60 (m, 1H), 1.85-2.45 (m, 
2H), 2.65 - 3.70 (ra. 6H), 3.75 (s, 3H), 3.85 (m, 1H). 4.00 (m. 1H), 433 (m. 2H), 
4.52 (m; 1H), 6.78 (m, 2H), 7.17 (t, 1H), 7.58 (t, 1H), 7.64 (t, 1H), 8.15 (d, 1H). 

30 8.44 (d, 1H), 10.50 (br s. 1H), 12.68 (s, 1H). MS (DCI/NH3) m/e448(M+H) + 
Anal calcd for C25H26CIN3O3S: C, 62.04; H. 5.41; N, 8.68. Found: C. 62.18; H, 
5.66; N, 8.63. 
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Example 3 

^n y^fnrnri i^i pvrirp^"^ 3H)-dione hydrochloride 
N-e»-Chlotoethyl)-N'-[3-K2-€thoxycarbonyl)benzofuranyl]J-urca (390 mg, 
1.65 mmol) and m-^methoxy-233a.4 A9b-hexahydro-[lH]-benz[e]isoindole (497 
mg 1 60 mmol) were reacted by the procedures described in Example 1 to y.eld 
0 m g of the title compound as a white solid, m.p. 252 'C. >H NMR (300 MHz, 
C^OD) 6 1.65 (m, 1H), 1.95 (m, 1H). 2 JO - 3.15 (m, 6H), 3.40 - 3.75 (m, 3H). 
3 60 (t, 2H). 3.81 (s, 3H), 4.42 (t, 2H), 6.80 <d, 1H). 6.83 (d. 1H). 7.17 (t 1H). 
745(m 1H). 7.69 (m. 2H), 7.94 (d, 1H). MS (DCI/NH3) m/e 432 (M+H) .Anal 
calcdforC25H26CIN3Q».0.5H 2 a C. 62.95; H, 5.70; N, 8.81. Found: C. 62.84; 
H, 5.44; N, 8.82. 

^■p- fr ,^Met h ^Y-° 3 28 AA9b-h H ^^"Hl-ben^ 

f nmirthinr p ^invriini^r- ? *iH-3Ht-dione hydrochloride 
N-(3-CWorop ro pyl)-N43-l(2-methoxycarbonyl)benzothieny^ 
g 1.80 mmol) and c0^memoxy-233a,4^b-hexahydro-[lH]-bcnz[e]isoindole 
(0369 g 1.82 mmol) were reacted by the procedures described in Example 1 to yield 
0 100 g of the title compound as a white solid, m.p. 183 - 6«C. >H NMR (300 MHz. 
CD3OD) 6 1.65 (m, 1H), 1.92 (m. 1H), 2.18 (m, 2H). 2.57 (m. 1H), 2.70 - 3.40 
(m 6H), 3.55 - 4. 10 (m. 3H), 3.80 (s, 3H). 4.18 (t. 2H), 6.78 (d. 1H). 7.02 (d, 
1H) 7 16 <t, 1H). 7.53 (t, 1H). 7.63 (t. 1H). 7.98 (d, 1H). 8.18 (d. 1H). MS 
(Da/NH 3 )m/e462(M + H) + . Anal calcd for CzeHajCINjQjS: C. 62.70; H, 5.66; 
N, 8.43. Found: C. 6239; H, 536; N, 8.46. 

pAample 5 

*. r . f Wc.Q.Meu T " [ Y -'> * 2a 4 soh-hev a hvdrrvfiH1-ben7,f g 1isoindo|-l-YimhYll- 
f | n^hrirp 2^dJimimidiDfc2 4/ 1 H 3H)-djpny hYdrwhlondg 
N .p.Chloroethyl)-N'-[3-[(2-methoxy^ (0.41 g, 

1 25 mmol) and n5-9-methoxy-233a,4^9b-hexahydro-llHJ-benz[eJ.soindole 
(033 g. 137 mmol), prepared as described in United States patent No. 5,049.564, 
which is incorporated herein by reference, were reacted by the procedures desenbed 
in Example 1 to Yield 0.170 g of the tide compound as a white solid, m.p. 214-16 
•C 1H NMR (3O0 MHz, CD3OD) 6 1.73 (m. 1H). 1.91 (m. 1H). 2.78 (m. 4H). 
3 00 - 4.40 (m. 4H). 3.62 (t, 2H). 3.83 (s. 3H). 4.43 (t, 2H). 6.76 (d, 1H). 6.81 (d, 
1H) 7 16 (t. IH). 7.55 (t, 1H). 7.66 (t, 1H). 8.00 (d. 1H). 8. 19 (d. 1H). MS 
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(DCI/NH 3 )m/e448(M+H) + . Anal calcd for C^^Cl^OsS • 0.5 H 2 0: C, 60.90; 

H, 5.51; N, 8.52. Found: C, 61.07; H, 5.27; N, 8.52. 

Example 6 

5 3-f3-(cfr-9-Mefa)XV-233a.4.5.9b-he^ 

f 1 lbenzothienof3.2-dlDvrimidine-2.4f 1 H3ffl-dione hydrochloride 
N-(3-Chloropropyl)-N'-[3-[(2-memoxycarbonyl)benzothienyl]]-urea (0.43 g, 

I. 25 mmol) and ctf-9-methoxy-2J3a,4^,9b.hexahydro-llH]-benz[eJisoindole 
(033 g, 1.37 mmol) were reacted by the procedures described in Example 1 to yield 

10 0. 122 g of the title compound as a white solid, m.p. 203 -5°C. l H NMR (300 
MHz, CD3OD) 6 1.73 (m, 1H), 1.91 (m, 1H), 2.18 (m, 2H), 2.87 (m, 4H), 2.95 - 
4.15 (m, 6H), 3.84 (s, 3H), 4.18 (t, 2H), 6.76 (d, 1H), 6.81 (d, 1H), 7.15 (t. 1H), 
7.54 (t, 1H), 7.63 (t, 1H), 7.98 (d, 1H), 8.18 (d, 1H). MS (DCI/NH3) m/e462 
(M+H) + . Anal calcd for C26H28CIN3Q3S • 0.25 H 2 a C. 62.14; H, 5.71 ; N, 8.36. 

15 Found: C, 61.95; H, 6.01; N, 830. 

Example 7 

3-f2-(cfr-6-Methoxv-233aA5.9b-hexahvdi^ 
5.6.7.8-teti^vdroberizothienor23^1pvrimidine. 2.4f lH3Pn-dione hydrochloride 

P.O 2-Amino-3-carboemoxy-4^A7-tetiahydrobenzothiophene (2.25 g, 10 

mmol), prepared by the method of Gewald, et al., Chem. Ber., 99: 94 ( 1966), was 
treated with 2-chloroethyI isocyanate (0.95 ml. 1 1 mmol) in refluxmg toluene for 3 
hours, and solvent was evaporated to yield 3.5 g of the urea product. The resulting 
urea (0.64 g, 1.91 mmol) and cis-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

25 benz[e)isoindole (030 g, 1 .47 mmol) were treated by the procedures described in 
Example 1 . The resulting crude product was treated in EtOH with approximately 1 
equivalent of NaOEt at reflux for 1 hour. After purification by chromatography 
eluung with 5:95 EtOH-EtOAc, the product (0. 16 g) was converted to its HC1 salt 
m.p. 205-207 °C. »H NMR (300 MHz, CDCI3) 6 1.47-1.62 (m, 1H), 1.70-1.88 (m, 

30 5H), 2.40-2.53 (m, 2H), 2.53-2.62 (m, 3H). 2.67-2.77 (m. 2H), 2.78-2.86 (m. 
2H), 2.98-3.09 (m. 1H), 3.22-333 (m. 1H), 3.53 (q, 1H), 3.81 (s, 3H), 3.91 (q, 
2H), 4.17-4.23 (m, 1H). 4.26-4.37 (m, 1H). 6.69 (d, 1H). 6.76 (d, 1H). 7.1 1 (t, 
1H). MS (DCI/NH3) m/e 452 (M+H) + . Anal calcd for C25H 2 9N 3 03S HC1 • 0.5 
H 2 Q: C. 60.49; H, 6.29; N, 8.45. Found: C, 60.20; H, 5.65; N, 8.05. 
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Example 8 

■j1lrThTn-nifrrn 7 nthk!no ^ ^ -i Hrv rimjdine - ? 4(1 H 2Hfcdigos hydroch l oride 

<. )y f g ^Tv-3.4 ^i hy^^^M hfllr^ 1 - caI ^ Tvl ' r acid mefllvl wter 
S-Mettoxy-S^hydronaphthalene-l^aiboxyUc acid ( 100 g, 490 mmol) was 

dissolved in 800 mL of methanol and 20 mL of 96% HjSO* and heated ai reflux for 
18 hours. The reaction was then cooled and evaporated under reduced pressure to a 

10 volume of 100 mL, and quenched on ice. The aqueous mixture was extracted with 
diethyl ether (3 x 100 mL), and the organic phase was washed with water, 5% 
aqueous NaHCQ* brine, and then dried (MgS0 4 ) and evaporated to yield 101 g 
(94%) of the tide compound as acolorless oil. »H NMR (300 MHz, CDC1 3 ) 5 236 
(m, 2H). 2.78 (t, 3H). 3.83 (s. 6H). 6.82 (d. IH). 7.14 (t, IH), 7.19 (t, IH). 7.40 

15 (1.1H). 

fixampleSB 

A solution of 1 100 mL 0.5 M LiCN (550 mmol) in DMF and acetic acid (27.7 
mL, 483 mmol) was prepared. The product resulting from Example 8A ( 101 g. 

20 0 460 mmol) was dissolved in 100 mL DMF. and added over 15 minutes to the above 
solution. The reaction was stirred at 25 »C for 3.5 hours, and then poured onto 
ice/H 2 0 (5000 mL). The aqueous mixture was extracted with diethyl ether (3 x 500 
mL) and the organic extracts were washed with H 2 0 and brine, dried (MgS0 4 ) and 
evaporated to dryness to yield 103.4 g (92%) of a light yellow oil as a mixture of as 

25 ^^J^^^p^ ! H NMR (300 MHz, CDCI3) & 2.00 238 
(m. 2H), 2.50 - 3.10 (m. 2H). 330 - 3.52 (m. IH), 3.77 (s. 3H). 3.83 (s, 3H). 
4.07 (m, IH), 6.77 (d, IH). 6.89 (d, IH). 7.27 (m. IH). 
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caaaaau — » r>xvlic acid 

The nitrile ester resulting from Example 8B (103 g, 422 mmol) was dissolved 
in 700 mL ethanol and 700 mL 45% aqueous KOH, and the reaction was heated at 
reflux for 10 hours. The cooled solution was diluted with 13 kg of ice and acidified 
to P H 1 with concentrated aqueous HC1. The resulting product was collected by 
nitration washed with H 2 0 (3 x 200 mL) and dried under vacuum to yield 653 g 
( 6-%) of me tide compound as a white solid. m.p. 200-201 «C. »H NMR (300 
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MHz, CD30D)6 1.85 (m, 1H), 2.27 (m, 1H), 2.65 (m, 1H), 2.85 (m, 1H), 3.10 
(m, 1H), 3.80 (s, 3H), 4.05 (d, 1H), 6.79 (d, 1H), 6.92 (d, 1H), 7.11 (t, 1H). 

Example 8D 

5 5-Methoxv- 1 23.4-tetrahvdronaphthalene- 1 .2-dicarboxvl ic anhydride 

The compound resulting from Example 8C (653 g, 260 mmol) was dissolved 
in acetic anhydride (400 mL) and heated at reflux for 4 hours. The solvent was 
evaporated, and the resulting solid was triturated with 1: 1 hexane: diethyl ether, and 
then collected and dried to yield 48.9 g (81%) of the title compound as a white solid. 
1 0 m.p. 138-140 °C. »H NMR (300 MHz, CDC1 3 ) 6 1.97 (m, 1H), 2.28 (m, 1H), 2.47 
(m, 1H), 2.95 (m, 1H), 3.55 (m, 1H), 3.83 (s, 3H), 4.32 (d, 1H), 6.83 (d, 1H), 
7.17 (d, lH),7.27(t, 1H). 

Example 8E 

(3aR.9bR>-6-Methoxv-aSVa-methvlben7vn-2_ 33a.4.5.9h-f 1 Hl- 
15 hexahvdrobenzfelisoindole- 1 3-dione and 

f3aS.9bS>-6.Methoxv-r^S>-q.methvlbenzvl^-2 33a.4.5.9b-riHl- 
hexahydrobenzfelisoindole- 1 3-dione 
The compound resulting from Example 8D (48.8 g, 2 10 mmol) was combined 
with (SM-)-a-methylbenzyl amine (28.1 g, 0.230 mmol) in xylene (200 mL). and the 
20 reaction was heated to reflux with water removal (Dean Stark trap) until the theoretical 
amount of water was removed. The reaction was then cooled and diluted with ethyl 
acetate (300 mL). The resulting solution was washed with 5% aqueous HC1, 5% 
aqueous NaHCOj and brine, dried (MgSO,|) and evaporated to dryness. The 
resulting oily solid was trituated with diethyl ether, and the resulting crystalline title 
25 compound was collected (28.14 g, 81%) of the (3aR.9bR) product, m.p. 148 • 150 
•C. >H NMR (300 MHz, CDCI3) 6 1.75 (d, 3H). 1 .80 (m. 1 H), 2.20 (m. 2H), 2.89 
(m, 1H), 3.20 (m, 1H), 3.80 (s. 3H), 3.95 (d, 1H), 5.49 (q, 1H), 6.79 (d, 1H). 
7. 17 - 7.45 (m, 7H). From the mother liquor, on cooling, a second crop was 
collected (16.8 g, 48%) and shown to be the (3aS,9bS) product, m.p. 101-103 °C. 
30 »H NMR (300 MHz, CDCI3) 6 1.78 (d, 3H), 1.85 (m, 1H). 2.20 (m, 2H), 2.88 (m, 
1H). 3.17 (m, 1H), 3.81 (s, 3H), 3.98 (d, 1H), 5.48 (q. 1H), 6.78 (d, 1H), 7.17 - 
7.42 (m. 7H). 
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BamrifefiE 

fr xahvdmbenz jf ^indole hydrochloride 
The (3aS,9bS) compound resulting from Example 8E (8.0 g, 23.8 mmol) was 
dissolved in THF and added over 5 minutes to a 1 .0 M solution of BH 3 in THE The 
reaction mixture was heated to reflux for 2 hours, and then cooled to 25 "C. Methanol 
was added cautiously, and after evolution of H 2 ceased, the solvent was evaporated at 
reduced pressure. The resulting oil was dissolved in 2: 1 methanolrisopropyl alcohol 
saturated with HCI (g), and the resulting solution was heated at reflux for 3 hours. 
The solvent was removed in vacuo, the resulting solid was triturated with 1: 1 
ethanolcdiethyl ether, and the title compound (7.2 g, 88%) was collected by filtration 
as a white solid. »H NMR (free base) (300 MHz, CDC1 3 ) 6 138 (d, 3H), 1.52 (m, 
1H), 1.72 (m, 1H), 2.02 (t, 1H), 2.18 (dd, 1H), 2.50 - 2.72 (m, 3H). 2.99 (t, 1H). 
3.18 (q. 1H). 3.30 - 3.48 (m, 2H). 3.80 (s, 3H. 6.62 (d, 1H), 6.65 (d, 1H), 7.04 (t, 
15 1H), 7.20 - 735 (m, 5H). 

Example 80 
hydrochloride, 

The compound resulting from Example 8F (5.7 g, 16.6 mmol) was dissolved 
20 in methanol and 10% palladium on carbon was added. The reaction was 

hydrogenated at 4 atmospheres of hydrogen at room temperature for 24 hours. The 
catalyst was removed by filtration and the solvent evaporated to yield the tide 
compound (3.10 g. 78%) as a white solid, m.p. 222 - 225 «C. »H NMR (300 MHz, 
CDjOD) 6 1.60 (m. 1H), 1.93 (m. 1H). 2.54 (m. 1H). 2.67 (m, 1H), 2.93 (m, 1H). 
3 09 (dd. 1H). 3.13 (dd. 1H), 333 (m. 1H). 3.58 (dd. 1H). 3.67 (dd. 1H), 3.80 (s. 
3H), 6.78 (d. 1H), 6.81 (d. 1H). 7.16 (t, 1H). [a]^ = 22.2 (c=1.265, MeOH, 

free base). 

Example 8H 

1 p. ff ^ O ^.Wc^-M e th ? xy.'> ^ 2a 4 S.9b.hrxahvdro-HH1-ben7lcli?9mdol-l- 
ypejhym 1 lfaEDzattuai a B 7-^™™*^.? 4/ 1 H 3HVdiPng hydroch l oride 

N-(2-Chlorc«myl)-N'-[3-l(2-memoxycarbonyl)benzothienyl ]]-urea ( 1 .50 g. 
4.57 mmol) and the free base of the compound resulting from Example 8G (0.450 g, 
1 85 mmol) were treated by the procedures described in Example 1 to yield the title 
compound as a white solid, m.p. >250 ^C. »H NMR (300 MHz. CD3OD) 6 1.60- 
1 77 (m, 1H), 1.88-2.02 (m, 1H). 2.52-2.67 (m. 1H), 2.74-2.92 (m, 2H). 3.27- 
3.50 (m. 2H). 3.58-3.73 (m, 3H), 3.81 (s, 3H). 3.93-4.19 (m, 2H), 4.43 (t, 2H), 
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6.81 (t, 2H), 7.18 (t, 1H), 7.54 (t, 1H), 7.64 (t, 1H), 7.99 (d, 1H), 8.19 (d, 1H). 
MS (DCI/NH3) m/e 448 (M+H) + . Anal calcd for C25H25N3O&S • HC1: C, 62.04; 
H, 5.41; N. 8.68. Found: C, 61.96; H, 5.28; N, 8.46. 

5 Example 9 

3.f2-a3aR.9bR>-ci5-6-M ethoxv.233a.4^.9b-hexahvdro-f 1 Hl-benzrelisnindnl. 1 . 
vnethvn-rilbenzothienof3^-d1pvrimidine-2.4^ lH3H)-dione hydrochloride 

Example 9A 

10 (3aR.9bR^Methoxv.frS>-Q-methvlben2vh.2^Ja.4.5.9b.riHl. 

hexahvdrobenzfelisoindole hydrochloride 
The (3aR,9bR) compound resulting from Example 8E (28.0 g, 83.5 mmol) 
was dissolved in THF (100 mL) and added over 5 minutes to a 1.0 M solution of 
BH3 in THF. The reaction mixture was heated at reflux for 2 hours, and then cooled 

15 to 25 °C. Methanol ( 100 mL) was added cautiously, and after evolution of H2 ceased, 
solvent was evaporated at reduced pressure. The resulting oil was dissolved in 2: 1 
methanol :i so propyl alcohol saturated with HQ (g), and the resulting solution was 
heated at reflux for 3 hours. The solvent was removed in vacuo, the resulting solid 
was triturated with 1: 1 ethanol: diethyl ether, and the title compound (25.8 g, 90%) 

20 was collected by filtration, m.p. 229 -231 °C. »H NMR (free base) (300 MHz, 

CDCI3) 6 138 (d, 3H), 1.49 (m. 1H). 1.57 (m, 1H), 2.07 (dd, 1H), 2.15 (m, 1H), 
2.40 - 2.72 (m, 3H), 2.97 (dd, 1H). 3.21 (q, 1H). 3.49 (m, 2H), 3.81 (s. 3H), 6.68 
(d, 1H), 6.77 (d, 1H), 7.1 1 (t, 1H), 7.19 • 738 (m, 5H). 

25 Example 9g 

(3aR.9bR>-6-Methoxv-233a.4.5.9b-l 1 Hl-hexahvdrobenzfelisoindole hydrochloride 

The compound resulting from Example 9A (25.7 g, 74.7 mmol) was 
dissolved in methanol (700 mL) and 10% Pd/C (5.9 g) was added. The reaction was 
hydrogen tated at 4 atmospheres of hydrogen at room temperature for 24 hours. The 

30 catalyst was removed by filtration, and the solvent was evaporated to yield 15.9 g 
(89%) of the title compound as a white sojid. m.p. 223-225 °C. »H NMR (300 
MHz, CD30D)6 1.60 (m, 1H), 1.93 (m, 1H). 2.54 (m, 1H), 2.67 (m, 1H). 2.93 
(m, 1H), 3.09 (dd, 1H), 3.13 (dd, 1H), 3.53 (m, 1H), 3.58 (dd, 1H), 3.67 (dd, 
1H), 3.80 (s, 3H), 6.78 (d, 1H), 6.81 (d, 1H). 7.16 (t, 1H). [a]^ 0 = -22.0° 

35 (c=1.39, MeOH, free base). 
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Example 9C 

p p g ohR>.2. r YP"^"thvi-6-mcthoxv-23.3a,4.5.9^HHl- 
ti i g7tahY^fv^f n7re1isoindQle 

The compound resulting from Example 9B (239 g, 10.0 mmol) was 
dissolved in H 2 0, basified to pH 12 with aqueous NaOH solution and extracted 3 x 
CH 2 C1 2 . The organic extracts were dried (K 2 CQi), and evaporated to yield 1.96 g 
(9 64 mmol) of the free base. To the free base dissolved in CH 3 CN ( 10 mL) and 
diisopropylethylamine (5 mL) was added 0.67 mL ( 10.6 mmol)of chloioacetonitrile. 
The reaction was heated at 70 «C for 1 hour, quenched in 5% NaHCC*, and extracted 
with ethyl acetate <2x). The organic extracts were washed with water (2x) and brine 
( ix) dried (Na 2 S0 4 ) and evaporated to yield 220 g of the title compound as an off 
white solid (90.5%). »H NMR (300 MHz, CDC1 3 ) 6 L60 (m, 2H), 1.80 (m, 1H), 
2.58 <m, 3H). 2.77 (m, 1H), 3.23 (m. 2H). 3.48 (q, 1H), 3.64 (s. 2H), 3.81 (s. 
3H). 6.70 (d, 1H). 6.74 (d, 1H), 7.12 (t, 1H). 

15 EamglfcSD 

Oa B Q hP ^. % Amino rt hY 1 ^-""'^-^ 4 s Qb-n Hl-h^hv(1iriknyfv1 i g9ind9le 

UAIH4 (0.82 g, 21.5 mmol) was suspended in THF (30 mL) and cooled to 0 
•C. The compound resulting from Example 9C (0.80 g. 330 mmol) was dissolved in 
THF (5 mL) and added dropwise to the above UAIH4 suspension. The reaction was 
20 then stirred at room temperature for 1.5 hours, quenched by addition of H^ (0.8 
mL), 15% NaOH (0.8 mL) and H 2 0 (2.4 mL), filtered through celite, washing with 
several hot portions of THF. and the solvent evaporated to yield the tide compound 
(0 75 g, 93%) as a colorless oil. »H NMR (300 MHz, CDCI3) b 1.50 (m, 3H). 1.72 
(m 1H) 2.19 (m. 2H), 2.52 (m. 3H), 2.70 (m. 1H), 2.80 (t. 1H), 3.21 (dd, 1H). 
3 28 (t. 1H. 3.40 (m, 1H). 3.80 (s, 3H). 6.67 (d, 1H). 6.75 (d. 1H), 7.11 (t, 1H). 



25 



30 



35 



Example 9E 




t.f%rnaR.9frftl-^-<vMft ^nxv-233a.4 

y ^thvn-mbe n T-T hi r n^ *>-<"»™m,dine-2 4MH3H)-#w hydroch l oride 
3-AmiiKy2K^methoxy-benzothiophene (2.21 g. 10 mmol) and tnphosgene 
(0 988 g, 333 mmol) were combined in 40 mL of toluene and heated at reflux for 3 
hours and solvent was then evaporated to yield 2.45 g of the isocyanate as a while 
solid The compound resulting from Example 9D (0.24 g, 1.0 mmol) and 0.260 g 
( 1 1 mmol) of the isocyanate were combined in 10 mL of toluene and heated at reflux 
for 3 hours. The product was then partitioned between 5% NaHCC* and hot ethyl 
acetate, and the organic phase was dried (KzCQs) and evaporated. The resulting 
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product was converted to its HC1 salt and recrystallized from ethanol -ether to yield 
0.28 g of the title compound as a white solid, m.p. >250 a C (dec.). l H NMR (500 
MHz,CD 3 OD)6 1.62-1.71 (m, 1H), 1.89-1.97 (m, 1H), 2.54-2.62 (m, 1H), 2.76- 
2.88 (m, 1H), 3.13-3.51 (m, 2H), 3.60 (t, 2H), 3.63-3.71 (m, 1H), 3.80 (s, 3H), 
5 3.84-4.19 (m, 2H), 4.42 (dt, 2H), 6.80 (t, 2H), 7. 16 (t, 1H), 7.53 (t, 1H), 7.63 (t, 
1H), 7.98 (d, 1H), 8.18 (d, 1H). MS (DCI/NH3) nVe 448 (M+H) + . Anal calcd for 
C25H25N30SS-HCI • H 2 0: C, 59.81; H, 5.62; N, 8.37. Found: C, 60.12; H, 
5.58; N, 8.20. 

Esamcte 10 

10 3-f2.(iram^Memoxv-233a.4.5.9b-hexahvdro-flH1-ben 7jelisoindol-1.vhethvll. 
rnbenzothienor3^-dlDVrimidine-2.4< lH3Fn-dione hydrochloride 
N-(2-Chlorc»emyl)-N , -[3-[(2-memoxycarbonyl)benzothienyl]]-urea (0.40 g, 
1.22 mmol) and trans -6-memoxy-233a,4,5,9b-hexahydro-[lH]-benz(e}isoindole 
(0.24 g, 1.2 mmol) were treated by the procedures described in Example 1 to yield the 

15 title compound as a white solid (0.064 g, 1 1 %). mp >250 °C on a sample 

recrystallized from MeOH-DMF/Et20. 'H NMR (300 MHz, DMSOd6) 6 12.67 (br. 
s, 1H). 10.27 (br. s, 1H). 8.43 (d, 1H. J=8A Hz), 8.13 (d, 1H, J=8.1 Hz), 7.62 
(m. 2H), 7.17 (t, 1H, J=7.9 Hz), 6.88 (d, 1H, J=8,4 Hz), 6.66 (m, 1H), 432 (m, 
3H), 4.03 (m, 1H), 3.93 (m, 1H). 3.78 (s, 3H), 3.70 (m, 2H), 2.88 (m, 1H), 2.67 

20 (m, 2H), 2.16 (m, 2H), 1.93 (m, 1H). 1.61 (m, IH). MS (DCI/NH3) m/e 448 

(M+H) + . Anal, calcd for C25H26CIN3O3S • 0.25 H2O: C, 61.46; H. 5.46; N, 8.60. 
Found: C, 61.24; H, 5.58; N, 8.48. 



Example 1 1 

25 3-f2-(ci>-6-Methoxv-233a.4 J.9b-hexahvdro-f lHI-benzfeli soindol- 1 -vhethvM. 1 - 
methvl-f llbenzothienol3.2-dlpvrimidine-2.4(lH3H>-dio ne hydrochloride 
To the compound resulting from Example 1 as its free base (0. 150 g, 033 
mmol) dissolved in DMF ( 10 mL) was added 60% NaH (0.020 g. 0.50 mmol). After 
the evolution of H2 ceased, methyl iodide (0.021 mL. 033 mmol) was added. After 

30 18 hours at 25 °C, the product was isolated and purified by column chromatography 
eluting with 100% EtOAc. Conversion of the product to its HCI salt afforded (0.029 
g, 17%) of the tide compound as a white solid, m.p. 230 °C. l H NMR (300 MHz, 
CD30D) 6 8.54 (d. 1H, J=.l Hz), 8.05 (d, 1H, J=7.7 Hz), 7.62 (m, 2H), 7.18 (t, 
1H, J=8.1 Hz), 6.81 (m, 2H), 4.46 (m, 2H), 4.1 1 (s. 3H), 3.81 (s, 3H), 3.60 (m, 

35 3H), 335 (m, 3H), 2.87 (m, 2H), 2.61 (m, 1H), 1.92 (m, 2H), 1.67 (m. 1H). MS 
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(DCI/NH3) m/e 462 (M+H) + . Anal, calcd for CMHajClNaQjS • H 2 0: C, 60.51H. 
5.85 N, 8.14. Found: C. 6036; H, 5.56; N, 7.97. 

Example 12 

i. ^.-c.^Mrti p^ * 3a 4 5.9b-hfTahv(lro-f1H1-bgn7rfti^in^l-1-vnbtftvll- 
f l l T wihinH* 24tonwto>&2 « l H3HVdionft hydrochloride 

g amete 12A 

ri ^^.(7.( A n min— ttUfcS L2a 4 s oh-nHl-hwiihYdTokn^MisQindglc 
The compound resulting from Example 14B (1.89 g. 5.0 mmol) was treated 
bv the procedures described in Example 15A to yield the tide compound (1.20 g, 
85%) as a colorless oil. »H NMR (300 MHz, CDC1 3 ) 6 1.40 - 1.85 (m. 6H), 2.12 
(m, 2H), 2.40 - 2.68 (m, 5H). 2.71 (t. 2H), 3.23 - 3.5 (m. 4H). 3.70 (m, 1H), 3.82 
(s, 3H), 6.68 (d, 1H), 6.75 (d, 1H), 7.11 (t, 1H). 

foample 12B 

f 1 frffl^i frpnnR ^lov riniilli^ *iH3HWlione hydrochloride 
The the compound resulting from Example 12A (0.24 g, 0.87 mmol) was 
treated bv the procedures described in Example 9E to yield the tide compound (0.28 
g 67%) as a white solid. m.p. 173-175 "C. lHNMR(300MHz,DMSOd6)of the 
free base 6 1.36-1.52 (m. 3H), 1.57-1.69 (m, 3H). 2.05 (t, 1H),2.11 (dd. 1H), 
•> 34--> 62 (m, 5H). 3.06 (t. 1H), 3.15 (t, 1H). 3.26 (q. 1H). 3.74 (s, 3H). 3.92 (t. 
->H) 6.71 (t. 2H). 7.05 (I, 1H), 7.55 (t, 1H), 7.63 (dt. 1H). 8.10 <d, 1H), 838 (d. 
1H). MS (DCI/NH3) m/e 476 (M+H)+. Anal calcd for Crr^c^S • HCI • H 2 Q 
C. 61.18; H. 6.08; N. 7.93. Found: C, 61.03; H. 5.76; N. 7.69. 

Example 13 
3 r frfT f M rlh ^ v .o^ a 4_s.9^^ 

f 1 ^rTnth^ni^ itirYr"^"^ * 1 h 3H)-<lione hydrochloride 
2-Amino-3-carboethoxybenzothiophene, prepared using the procedure 
described in Chemsiche Berichte, W 1933 ( 1968). was treated with 2- 
chloroethvUsocyanate by the procedures described in Example 1. The resulung urea 
(0.28 g. 1.1 mmol) and cif-6-methoxy-233a,4^9b-[lHl-hexahydro- 
benz[e]isoindc4e (0.22 g, 0.8 mmol) and 0.4 mL diisopropylethylaraine in DMSO ( 1 
mL) were heated at 100 «C for 1.5 hours. The reaction was quenched in H 2 Oand 
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extracted with ethyl acetate. The combined organic extracts were dried and 
concentrated in vacuo resulting in a urea ester intermediate which was treated with 
0.25 mL 1 .0 M KOtBu in ethanol (2 mL) at reflux for 0.5 hours. After purification 
by column chromatography eluting with 95:5 ethyl acetate-ethanol and conversion to 
5 its HC1 salt the title compound (0. 15 g, 40%) was obtained as a white solid, m.p. 
194-196 °C. l H NMR (300 MHz, DMSO-cfe) 6 1.40-1.55 (m, 1H), 1.61-1.73 (m, 
1H), 2.25-2.88 (m, 4H), 3.20-3.54 (m, 6H), 3.70 (s, 3H), 4.06 (t, 2H), 6.74 (d. 
1H), 6.76 (d, 1H), 7.10 (t, 1H), 7.31 (t, 1H), 7.43 (t, 1H), 7.90 (d, 1H). 8.14 (s, 
1H), 8.26 (d, 1H). MS (DCI/NH3) m/e 448 (M+H) + . Anal calcd for C25H25N3O3S 
10 • HC1 • H 2 0: C, 59.81; H, 5.62; N, 8.37. Found: C, 59.40; H, 5.59; N, 8.22. 

Example H 

3-r2-rrM-6-Methoxv-233a.4.5.9b-hexahvdro-f lHl-benzrelisoindol- 1 -vltethvll- 1 H- 

p>-rimid<?f5,4-blind<?lc-2.4(3H^H)-dipng hydrochloride 

15 

Example 14A 

c M-5-Methoxv-bis-( 1 .2-hvdrpxvmethvn- 1 .23.4-tetrahvdronaphthalene 
5-Methoxy-l,23 Atetiahydronaphthalene-cw--12-dicarboxylic acid diethyl 
ester (37.0 g, 129 mmol), prepared by the procedures described in United States 

20 patent No. 5,049,564, which is incorporated herein by reference, was dissolved in 
THF (100 mL) and added over 15 minutes to a suspension of UAIH4 (9.20 g, 241 
mmol) in THF 400 mL). The reaction was stirred at 25 °C for 18 hours and then 
quenched by sequential addition of 9.2 mL H20, 9.2 mL 15% aqueous KOH 
solution, and 29 mL H2O. The reaction was filtered and the solvent evaporated at 

25 reduced pressure to yield the title compound (22. 15 g. 82%) as a white solid. l H 
NMR (300 MHz, CDCI3) 6 1.70 (m, 2H), 2.04 (m. 1H), 2.53 (br s, 1H). 2.85 (m. 
2H), 3.02 (br s. 1H), 3.48 (m, 1H), 3.65 - 3.85 (m, 4H). 3.86 (s, 3H), 6.70 (d, 
1H). 6.73 (d, 1H). 7.12 (t. 1H). 

30 Example HP 

r«-5-Methoxv-bis-( 1 .2-hvdroxvmethvh- 1 .23.4-tetrahvdronaphthalene- 1 2-bis 

mesylate 

The compound resulting from Example 14A (222 g, 100 mmol), 
triethylamine (84 mL, 600 mmol) and methyene chloride (500 mL) were combined 
35 and cooled to 0 °C. Methanesulfonyl chloride (23.3 mL, 300 mmol) was added over 
15 minutes, and the reaction was stirred an additional 1.5 hours. The reaction was 
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quenched in 5% aqueous NaHCCb, and the organic phase was washed with one 
additional portion of 5% aqueous NaHCCfc and brine, and then dried (MgS0 4 ) and 
evaportated to dryness, triturated with cold diethyl ether, and then collected by 
filtration to vield the tide compound (33.5 g, 94%) as a white solid *H NMR (300 
5 MHz, CDCl" 3 ) 6 1.65 - 1.95 (m, 2H), 233 (m. 1H), 2.88 (m, 1H). 2.97 (s, 3H), 
3.09 (s. 3H). 3.12 (m. 1H), 3.70 (m, 1H). 3.88 (s, 3H), 4.40 (m, 4H). 6.72 (d, 
1H), 6.76 (d, 1H), 7.18 (t, 1H). 

Example 14C 

1 0 The compound resulting from Example 14B was dissolved in 

ethylenediamine, and the reaction was healed at 65 *C for 3 hours. The reaction was 
quenched in 5% aqueous NaOH and extracted with CH 2 C1 2 . The combined organic 
extracts were washed with brine, dried (K2CO3) and evaporated to yield the tide 
compound as a colorless oil. »H NMR (300 MHz, CDCI3) 6 1.50 (m, 3H), 1.72 (m, 

1 5 1H), 2.19 (m, 2H), 232 (m, 3H), 2.70 (m. 1H). 2.80 (t, 1H), 3.21 (dd. 1H), 3.28 
(t. 1H, 3.40 (m. 1H). 3.80 (s, 3H), 6.67 (d, 1H), 6.75 (d, 1H), 7.11 (t. 1H). 

Example 14D 

M? ;. fr ft^M ft thnxv.2 ^ 

20 py rimidnf5 4-b ]inHnl g -2 4f3H Sffl-ft™* hydrochloride 

2-Carboethoxy-3-aminoindole, prepared by the method of Unangst, J. 
Heterocyclic Chenu, 2P/. 495 ( 1983), was treated with 033 equivalent of triphosgene 
by the procedures described in Example 9E The resulting isocyanate (0. 185 g. 0.85 
mmol) and the compound resulting from Example 14C (0. 19 g, 0.77 mmol) were 

25 combined in toluene and heated at reflux for 5 hours. The resulting product was 
collected by filtration and dissolved in 15 mL of EtOH and 5 mL of THE To this 
solution was added 038 mL 1.0 M KOtBu in THF, and the mixture was heated at 
reflux for 45 minutes. After pooling, the product was collected by filtration and 
converted to its HCI salt to yield the tide compound (0. 12 g, 61%). m.p. >250 °C 

30 (dec.). »HNMR(500MHz.DMSCMl6) 6 132-1.66 (m. 1H). 1.74-1.84 (m, 1H), 
2.36-2.52 (m, 1H). 2.62-2.82 (m, 2H). 2.97-3.08 (m. 1H), 3.42-3.57 (m, 3H), 
3.64-3.86 (m, 1H), 3.77 (s with side peak, 3H), 4.02-434 (m, 4H). 6.72-6.86 (m, 
2H), 7.09-7.19 (m. 2H). 736-7.45 (m. 2H), 7.96 (t, 1H), 9.91 and 10.27 (bs and 
bs. 1H), 11.81 and 12.10 (d and d,2H). MS (DCI/NH3) m/e 431 (M+H) + . Anal 

35 calcd for C25H26N4O3 ' HCI • 0.5 H 2 0: C. 63.22; H, 5.73; N, 1 1 .80. Found: C. 
63.45; H, 5.65; N. 11.88. 
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Example 15 

3-f4-icis-9-Memoxv-233a.43.9b-hexahvdro-r 1 H l-benzlelisoindol- l-vUbutvll- 
f 1 1benzothienof32-dlDVrirnidine-2.4( 1 H3H)-dione hydrochloride 

5 Example ISA 

c/5-9-Memoxv-»2-(4-aminobutvm-233a.4A9^^^ 

c£j-8-Methoxy-bis-( 1 ,2-hydroxymethyl)- 1 ,23,4-tetrahydronaphthalene- 1,2- 
bis mesylate (3.78 g, 10 mmol), prepared by the procedures described in United 
States patent No. 5,049,564, which is incorporated herein by reference, was 
1 0 dissolved in 1 ,4-diaminobutane (30 mL), and the reaction was heated at 65 °C for 3 
hours. The reaction was quenched in 5% aqueous NaOH and extracted with CH2CI2. 
The combined organic extracts were washed with brine, dried (K2CO3) and 
evaporated to yield the title compound (2.44 g, 89%) as a colorless oil. >H NMR 
(300 MHz, CDCI3) 6 1.40 - 1.60 (m, 4H), 1.68 (q, 2H), 1.93 (t, 1H), 2.19 (dd, 
1 5 1H). 2.40 (t. 2H), 2.50 - 2.67 (m, 3H), 2.70 (t, 2H), 3. 1 1 (dd, 1H). 3.43 (t, 1H), 
3.60 (q, 1H), 3.78 (s. 3H), 6.68 (d, 1H), 6.72 (d, 1H). 7.08 (t, 1H). 

Esanuzk 15B 

344-(ci5-9-Memoxv-233a.4-5.9b-hexahvdro.riH1.ben2relisoindol-l-vhhutvll. 

20 f 1 lbenzothienof32-dlDvrimidine-2.4nH3H)-dione hydrochloride 

The compound resulting from Example 15A (0.24 g, 0.87 mmol) was treated 
by the procedures described in Example 9E to the yield the title compound (0.28 g, 
68%) as a white solid, m.p. 186-189 °C. >H NMR (300 MHz, DMSO^) 6 1.70 
(m, 6H), 2.40 - 2.80 (m, 4H), 2.95 (m, 1H), 3.10 - 3.70 (m. 4H), 3.78 (s, 3H), 

25 3.95 (m, 3H), 6.75 (d. 1H), 6.83 (d, 1H). 7.17 (t, 1H), 7.55 (t, 1H). 7.63 (t, 1H), 
8. 10 (d, 1H), 8.40 (d. 1H). 10.50 (br s, 1H), 12.54 (s, 1H). MS (DCI/NH3) m/e 
476 (M+H) + . Anal calcd for C27H30CIN3O3S • 0.5 H 2 a C. 62.24; H. 6.00; N, 
8.06. Found: C, 62.22; H, 6.24; N, 7.83. 

30 Example 16 

3-12-f r3aR.9bR)-c/j-9-Methoxv-233a.4^.9b-hexahvd ro-f 1 Hl-benzlel.soindol- 1 - 
vUethvll-f 1 lbenzothienof32-dlPvrimidine-2 ^ lH3HVdion e hydrochloride 
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fypinple 16A 

Q^ PV Q.M < >th0XV. f f^ )- fT-Tn^hvlhe n 7VlV> 3 3fl 4.S.9b-flH1- 

^fihvdmbepyfelisoindole 
ci5 *Me*oxy-bis-(1.24iydiox^^ 
bis mesylate ( 12.08 g, 3 1.9 mmol), prepared using the procedures described in 
United States patent No. 5.049,564, which is incorporated herein by reference, was 
dissolved in (SH-)-a-methylbenzylainine (60 mL), and the reaction was heated at 70 
o C for "> 0 hours. Excess amine was removed in vacuo, and the product was 
partitioned between diethyl ether and 5% aqueous NaOH solution. The organic phase 
was concentrated and purified by chromatography on silica gel eluting with 20% 
diethyl ether in hexanes to yield the tide compound (3.4 g, 69%) as the first eluting 
product *H NMR (300 MHz, CDC1 3 ) 6 1.37 (d, 3H). 1.61 (m, 2H). 1.93 (m. 1H), 
2.12 (dd, 1H), 2.48 (m. 1H). 2.61 (m, 2H), 2.87 (dd, IK), 3.18 (dd, 1H), 3.66 (m. 
2H), 3.80 (s, 3H). 6.69 (d, 1H), 6.73 (d, 1H), 7.08 (t, 1H), 7.30 (m, 5H). 



Example 16B 

Oag o fr ffV Q.Mrthoxy -? 33a A ^^nHi-hfTahydrohrnyMisoindole 

fr ydmchloride. 

The compound resulting from Example 16A as its HC1 salt (2.2 g, 6.4 mmol) 
20 was dissolved in methanol (150 mL) and 10% Pd/C (0.44 g) was added. The 
reaction mixture was hydrogenated at 4 atmospheres of hydrogen for 24 hours, 
filtered and the solvent evaporated. The product was recrystallized from 
ethanoi:diethyl ether to yield the tide compound ( 1.4 g, 91 %) as a white solid. >H 
NMR (300 MHz, CD3OD) 6 1.60 (m. 1H). 1.88 (m, 1H). 2.53 (m, 1H). 2.80 (m. 
2H). 2.88 (dd, 1H). 3.60 (m. 2H). 3.82 (s. 1H). 3.93 (dd. 1H), 6.67 (d, 1H). 6.80 
(d, 1H), 7.15 (t, 1H). 

Example 16C 

f^ a R9bRV2 rY an " fwethvl - 9 - m, ' thnxV - 23 ^ a4 l ^ flH1 ' 
^..hvdmheny^lisoindole. 

The compound resulting from Example 16B ( 1 .40 g. 5.8 mmol) was treated 
bv the procedures described in Example 9C to yield the tide compound ( 1 33 g. 95%) 
as a colorless oil. »H NMR (300 MHz, CDCI3) 6 1.75 (q. 4H), 2.43 (t. 1H). 2.50 - 
2.80 (m. 4H). 3.11 (m. 1H). 338 (t. 1H). 3.58 (q. 1H), 3.63 (s, 2H), 3.81 (s, 3H). 
6.69 (d, 1H). 6.74 (d, 1H). 7.10 (t, 1H). 
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E&amcig 16P 

3-f2-(f3aR.9bR)-c«-9-Methoxv-233a.43.9b-hexah vdro-f lHI-benzfelisoindol- 1 - 
vltethvll-f llbenzothienof3.2-dlpvrinMline-2.4f lH3tfl-dione hydrochloride 
The compound resulting from Example 16C is reduced by the procedure 
5 described in Example 9D to give the aminoethyl compound. This compound (0.25 g, 
1.02 mmol) and 2-carbomethoxy-benzothiophene-3-isocyanate (030 g, 1.2 mmol), 
prepared by the procedures described in Example 9E, were treated by the procedures 
described in Example 9E to yield the title compound (037 g, 75%) as a white solid, 
m.p. 213 °C. l H NMR (300 MHz, DMSO-d<s) 6 12.70 (br. s, 1H). 10.00 (m, 1H), 
10 8.43 (m, 1H), 8.14 (m, 1H), 7.63 (m, 2H), 7.16 (t, 1H. J=8.0 Hz), 6.84 (d, 1H, 
J=8.1 Hz), 6.76 (m, 1H), 4.28 (m, 3H), 4.02 (m, 1H), 3.78 (s, 3H), 3.54 (m, 3H), 
3.11 (m, 1H), 2.85 (m, 1H), 2.51 (m, 3H), 1.74 (m, 2H). MS (DCI/NH3) m/e448 
(M+H) + . Anal, calcd for C25H26CIN3O3S • 1.5 H 2 0: C, 58.75 H, 5.71 N, 8.22. 
Found: C, 58.60; H, 5.70; N, 8.06. 

15 

Example 17 

3-12-(rn^^Memoxv-233a.4A9b-hexahvdK>-riHl-te^ 

1 H-Pvrimidof 5.4-blindole-2.4(3H5H)-dione hydrochloride 

20 Example UA 

/r<PM.2.Cvanomethvl-6-Methoxv-233a.4-5.9b-r 1 Hl-hexahydroben/felisoindole 
rrartj-6-Methoxy-233a,4^,9b-[lH]-hexahydrobenz[e]isoindole (1.50 g, 7.4 
mmol), prepared by the procedures described in United States patent No. 4,618,683, 
which is incorporated herein by reference, was treated by the procedure described in 
25 Example 9C to yield the title compound ( 1.0 g, 56%) as a white solid. *H NMR (300 
MHz, CDCI3) 6 1.62 (m. 1H), 2.10 (m, 1H), 2.75 (m, 2H). 2.87 - 3.03 (m. 3H), 
3.08 (dd, 1H), 3.40 (m, 1H), 3.72 (q, 2H), 3.82 (s, 3H), 6.58 (d, 1H), 672 (d, 
1H).7.12 (d, 1H). 

Example 17B 

30 /ranj-2-aminoeihvl-6-Methoxv-233a.43.9b-flHl-hexahvdrobenzfelisoindole 

dihvdrochloride 

To the compound resulting from Example 17A ( 1.0 g, 4. 1 mmol) dissolved in 
THF ( 10 mL) was added 1.0 M BH3 • THE The reaction was heated at reflux for 16 
hours, cooled to room temperature and quenched with methanol (5 mL). The solvent 
35 was removed in vacuo and the residue obtained dissolved in 2: 1 methanol -isopropanol 
saturated with HC1 (g). This mixture was heated at reflux for 2 hours, evaporated. 
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triturated with ethyl acetate, and filtered to afford the tide compound as a white solid 
(119g91%). lHNMR(300MHz,CP3OD)6 1.7 (m, IH), 2.26 (m, 2H), 2.77 
(m, IH), 2.85 - 3.25 (m. 4H). 3.45 (t, 2H). 3.63 (m, 2H). 3.81 (s, 3H), 4.0 (m, 
2H), 6.64 (d, IH). 6.84 (d, IH), 7.16 (t, IH). 

5 

p^ample 17C 

]H - rY n piiHof5 4- Mirnl^f^ 4r3H-5H>-dionf hydrochloride 
2-Carboethoxy-3-aminoindole, prepared by the method of Unangst, J. 

0 Heterocyclic Chem., 2Q: 495 ( 1983), was treated with 033 equivalent triphosgene by 
the procedure described in Example 9E The resulting isocyanate (031 g, 13mmol) 
and the product resulting from Example 17B (025 g. 1.0 mmol) were combined in 
toluene and heated at reflux for 5 hours. The resulting product was collected by 
flltration and dissolved in 15 mL EtOH and 5 mLTHF. To the solution was added 

,5 0 58mL 10MKOtBuinTHFandheatedatrefluxfor45minutes. After cooling, 
the product was collected by filtration and converted to .ts HQ salt to yield the tide 
compound (0.125 g. 47%). ra.p.>270-C. »H NMR (300 MHz, DMSCXfc) 6 12. 10 
(s IH). 11.81 (s, IH), 10.10 (br. s, IH), 7.98 (d, IH, /=8.1 Hz), 7.41 (m. 2H). 
7 15 (m 2H). 6.88 (m, IH). 6.65 (ra, IH), 433 (m, 3H), 4.04 (m, IH), 3.95 (m. 

20 IH) 3.78 (s, 3H), 3.60 (ra. 2H). 2.85 (ra. IH), 2.64 (m. 2H). 2.15 (m, 2H), 1.92 
(m lH).1.60(m.lH). MS<DCI/NH 3 )m/e431 <M+H) + . Anal, calcd for 
C*H27aN4Q, • 0.5 H 2 a C 63.08; H, 5.92; N, 1 1.66. Found: C. 62.92. H. 5.79; 
N, 11.60. 

Example 18 

25 i-p- ^n^Methox Y-^ 2 3fl ' ^hexahydro-HHI-ben z fel i ^ipdol-l-YDettiYn- 

^ ^ffnn ^in rinii <4itM '-- ™-<* n ™ hydrochloride 

2-Carboethoxy-3-aminobenzofuran, prepared by the method of Unangst, J. 
Heterocyclic Chem., 2Q: 495 ( 1983), was treated with 033 equivalent triphosgene by 
the procedure described in Example 9E The resulting isocyanate (03 19 g. 1.00 

30 mmol) and the compound resulting from Example 19B (0.25 g, 1.00 mmol) were 
treated bv the procedure described in Example 9E to yield the tide compound (0. 175 
g 59%) ' m.p. 265 »H NMR (300 MHz, DMSO-de) 6 12.52 (br. s, IH). 10.35 
(br. s. IH). 8.07 (d. IH. J=7.8 H). 7.79 (d, IH. J=8.4 Hz), 7.67 (dt, IH. J=73, 
15H) 7 48(m. lH).7.16(t, IH. 7.9 Hz). 6.88 (d, IH. J=8.1 Hz), 6.64 (m. IH). 

35 430 (ra, 3H), 3.91 (ra, IH). 3.78 (s, 3H), 3.57 (ra. 3H). 2.85 (m. IH) ,2 <* (n, 
o H ) * 16 (m. 2H). 1.92 (m. IH). 1.60 (m. IH). MS (DCI/NH3) m/e 432 (M+H) 



WO 96/22992 



PCT/US96/00072 



72 

Anal, calcd for C2sH 2 6ClN 3 a» • 0.75 H 2 0: C, 6236 H, 5.75 N, 8.72. Found: C, 
6236; H, 5.46; N, 8.60. 

Example 19 
3-f2-(GaS.9bS)-cfr-9-Methoxv-233^^^ 
5 vhethvll-f llbenzothienof33-d1pvrimidine-2.4^ 1 H3Hl-dione hydrochloride 

Example 19A 

(3aS.9bS)-9.Methoxv-rfS)-a-methvlbenzvn-23 3a.4A9b-flHl- 
hexahvdrobenzfelisoindole. 
1 o Further el ution of the column chromatography described in Example 1 6A 

yielded the title compound (2.7 g, 55%) as the second eluting product. l H NMR 
(300 MHz, CDC1 3 ) 6 138 (d, 3H), 1.65 (m, 2H), 2.02 (t, 1H), 2.26 (dd, 1H), 2.50 
- 2.75 (m, 3H), 3.07 - 3.21 (m, 3H), 3.56 (q, 1H), 3.71 (s, 3H), 6.65 (d, 1H), 6.72 
(d, 1H), 7.07 (t, 1H), 7. 18 - 735 (m, 5H). 

15 

Example 19B 

(3aS.9bS)-9-Methoxv-233a.45.9b-riHl-hexahvdrobenzfelisoindol e hydrochloride 

The compound resulting from Example 19A was treated by the procedures 
described in Example 18B to yield the title compound as a white solid. >H NMR (300 
20 MHz, CD3OD) 6 1.60 (m, 1H), 1.88 (m. 1H), 2.53 (m, 1H). 2.80 (m, 2H), 2.88 
(dd, 1H), 3.60 (m, 2H), 3.82 (s, 1H), 3.93 (dd, 1H), 6.67 (d, 1H), 6.80 (d, 1H), 
7.15 (t, 1H). 

Example 19C 

(3aS.9bS^-2-Cvanomethvl.9-methoxv-23 3a.45.9b-l 1 HI- 
25 hex,ajivdrobenzfelisoindo|e 

The compound resulting from Example 19B (0.65 g, 2.7 mmol) was treated 
by the procedures described in Example 9C to yield the title compound (036 g, 55%) 
as a colorless oil. J H NMR (300 MHz, CDCI3) 6 1.75 (q, 4H), 2.43 (t, 1H), 2.50 - 
2.80 (m, 4H), 3.11 (m. 1H), 338 (t. 1H), 3.58 (q, 1H). 3.63 (s, 2H), 3.81 (s, 3H). 
30 6.69 (d, 1H), 6.74 (d, 1H), 7.10 (I. 1H). 

Example 19D 

r3aS.9bS)-2-Aminoethvl-9-methoxv-233a.45.9b-fl Hl-hexahvdrobenzfe1isoindole 
The compound resulting from Example 19C (0.36 g, 1.5 mmol) was treated 
35 by the procedures described in Example 9D to yield the title compound (0.25 g, 70%) 
as a colorless oil. l H NMR (300 MHz, CDCI3) 6 1 30 (br s, 2H), 1.70 (m. 2H), 
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2 06 (t, 1H). 2.28 (dd, 1H), 2.48 - 2.75 (m, 5H), 2.80 (t, 2H), 3.08 (dd, 1H), 3.38 
(t, 1H), 3.57 (q. 1H), 3.80 (s, 3H). 6.69 (d, 1H). 6.72 (d, 1H). 7.08 (t, 1H). 

Eamrifi 125 

5 obs^.r ,>.o.Mi>thn»v.2^ 3j 4 5 Qh-heTahvdrrvriHI-benzfelisoindol-l- 

y^ ^yii-fllhgnrnr hinp^ 7-dfavrimiriine-2.4(lH3H)-dion? hydrochloride 
The compound resulting from Example 19D (0.23 g, 1 .0 mmol) was treated 
by the procedure described in Example 9E to yield 0.27 g (70%) of the title compoud 
as a white solid, m.p. 213 -15 *C. »H NMR (300 MHz, DMSO-d6) 5 1.75 (m. 2H), 

10 •» 58 - 2.92 (m. 4H), 3.00 - 3.85 <m, 4H), 3.80 (s, 3H), 3.90 - 4.45 (m. 4H), 6.77 
(d. 1H), 6.85 (d, 1H). 7.17 (t, 1H), 7.57 (t, 1H), 7.67 (t, 1H), 8.14 <d, 1H). 8.43 
(d 1H) 9.90 (brs. 1H), 12.70 (s, 1H). MS (DCI/NH3) m/e 448 (M+H) + . Anal 
caJcdforC25H 2 6ClN 3 CbS-2H2a C. 57.74; H. 581; N, 8.08. Found: C, 57.95; 
H, 5.50; N, 7.98. 

15 Example 2Q 

^_r ? . fr fr ^.HvHroxv.23 ^ ? 4 ^qh-h« a hvHro-f1H1-beny.feliffoindQl-l-vl)gttlvl1- 
f ilh^nthienof* ?-H1nvriinidine-'> *1H 3H^-dione hvdrobromide 
To the compound resulting from Example 1 (0. 1 12 g. 0.25 mmol) suspended 
in CH2CI2 (40 mL) and cooled to -70 °C was added BBr 3 (0. 10 mL, 1 .0 mmol). The 
2 0 reaction was warmed to 25 *C for 3 hours, cooled to -70 °C and quenched by the 
addition of 2 mL of MeOH. After evaporation of the solvent, the product was 
recrystallized from MeOH-diethyl ether to yield the title compound (0. 105 g, 85%) as 
a white solid. m.p. > 255 °C »H NMR (300 MHz, DMSO-d*,) 6 1 .42 - 1 .90 (m. 
2H), 230 - 2.47 (m, 2H), 2.60 - 2.80 (m, 2H), 2.90 - 3.75 (m, 4H), 3.85 (m. 1H). 
25 4.00 "439 (m, 3H). 6.60 (d, 1H). 6.68 (d, 1H). 7.00 (t. 1H). 7.62 (m, 2H), 8.15 
(d, 1H). 8.22 (d. 1H). 9.40 (s, 1H). 9.65 (br s, 1H), 12.70 (s, 1H). MS 
(DCI/NH3) m/e 434 (M+H) + . Anal calcd for C24H24BrN 3 qjS • 0.25 H2O: C 
55.54; H, 4.75; N, 8.09. Found: C, 55.25; H, 4.84; N. 

30 Example 21 

hw-lr Wir*-"*™- 7 M ih 3H)-dione hydrochloride 
2-Antino-3-carbethoxynaphthalene was treated with 033 equivalent 
triphosgene. The resulting isocyanate (0.41 g, 1.5 mmol) and the compound 
35 resulting from Example 14C (030 g. 1.2 mmol) were treated by the procedures 

described in Example 9E to yield the tide compound (0. 1 1 g, 53%) as a white solid. 
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m.p. 258-259 °C. *H NMR (300 MHz, DMSOd6) 6 8.75 (d, 1H), 8.13 (t, 1H), 
7.95 (t, 1H), 7.61 (m, 2H), 7.48 (m, 1H), 7.18 (t, 1H), 6.85 (m, 1H), 6.75 (d, 
1H), 4.3 (in, 2H), 4.17 (m, 1H), 4.05 (m, 1H), 3.78 (s, 3H), 3.4-3.78 (m, 5H), 
3.05 (m, 1H), 2.62-2.85 (m, 2H), 1.8 (m, 1H), 1.6 (m, 1H,). MS (DCI/NH3) mJe 
5 442 (M+H) + . Anal calcd for C27H27N3O3 • HCI • 1.5 H2O: C, 64.22; H, 6.19; N, 
8.32. Found: C, 63.88; H, 6.07; N, 8.14. 

Example 22 

3-f2-fc«-6-Methoxv-233a.4^.9b-hexahvdro-f lHI-benzfelisoindol- 1-vnethvll- 
10 6.7.8.9-tetrahvdrof 1 lbenzothienof3^-dlpvrimidine-2.4f lH3H>-dione hydrochloride 

2- Amino-3-carboethoxy-4 r 5,67-tetrahydrobenzothiophene was treated with 
033 equivalent triphosgene. The resulting isocyanate (0.28 g, 1.2 mmol) and the 
compound resulting from Example 14C (0.25 g, 1 .0 mmol) were treated by the 
procedures described in Example 9E to yield the title compound (0.04 g, 8.5%) as a 

15 white solid, m.p. 188-190 °C. *H NMR (300 MHz, CDCI3) 6 1.53-1.66 (m. 1H), 
1.79-1.94 (m, 5H), 2.48-2.63 (m, 3H), 2.69-2.85 (m, 6H), 3.22-3.69 (m, 3H), 
3.82 (s, 3H), 3.97-4.16 (m, 2H), 433 (t, 2H), 6.73 (t, 2H), 7.14 (t, 1H), 8.18 (bs, 
2H). MS(DCI/NH3)m/e452(M+H) + . Anal calcd for C25H29N3O3S • HCI - H 2 Q 
C, 59.34; H, 637; N, 830. Found: C, 59.11; H, 5.98; N, 7.87. 

20 

Example 23 

3-l2-(cij-6-Methoxv-233a.4^.9b-hexahvdro-[lHl-benzlelisoindol-l-vl)ethvll- 
pvridof3' 7-;4^ithienor3 J>-dlpvrimidine-2.4f lH3H)-dione hydrochloride 

3- Amino-2-carbomethoxythieno[23-b]pyridine. prepared by the method of 
25 Dunn and Nonie, J. Heterocyclic Chem., 2J: 85 (1987), was treated with 033 

equivalent triphosgene. The resulting isocyanate (0.26 g, 1. 1 mmol) and the 
compound resulting from Example 14C (0.25 g. 1.0 mmol) were treated by the 
procedures described in Example 9E to yield the title compound (0. 134 g, 28%) as a 
white solid, m.p. 209 - 212 °C. *H NMR (300 MHz, DMSOd 6 ) 6 1.61 (m. IH). 
30 1.80 (m, 1H), 2.30 - 3.12 (m, 4H). 3.15 - 3.90 (m. 4H), 3.79 (s. 3H), 3.95 - 4.20 
(m, 2H), 4.28 (m, 2H), 6.74 (d, 1H), 6.84 (d. 1H), 7.18 (t, 1H), 7.66 (d, 1H). 
8.80 (m. 2H). 10.50 (br s, 1H), 12.83 (s, 1H). MS (DCI/NH3) m/e 449 (M+H) + 
Anal calcd for C24H25CIN4O3S • H 2 0: C, 5731; H, 5.41; N, 11.14. Found: C, 
57.08; H. 534; N. 10.81. 
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Example 24 

? f? _ fPn p o ^^^;..Q-M e t h ^Y^ * ^ a 4 5.9h-hexahvdro-f lHI-hftnyfcliwindgl-l- 
yl fr thvii- 1 H-nvrii n i ^ f ^ 4-hTindoie-? 4nH.5H)-dione hvdioclilpridc 

5 f.xample24A 
p n p 0^ PN . ? . Ani ^ tt,vl.Q.m et ho^ 

The compound resulting from Example 16C ( 130 g, 53 mmol) was treated 
by the procedures described in Example 9D to yield the tide compound (1.21 g, 92%) 
as a colorless oil. »H NMR (300 MHz, CDCb) 6 130 (br s, 2H), 1.70 (m. 2H). 
1 0 2.06 (t, 1H), 2.28 (dd, 1H), 2.48 - 2.75 (m, 5H), 2.80 (t, 2H), 3.08 (dd, 1H), 338 
(t, 1H), 3.57 <q, 1H), 3.80 (s, 3H), 6.69 (d, 1H), 6.72 (d, 1H). 7.08 (t, 1H). 

F*amnle24B 

2-Carboethoxy-3-aminoindole, prepared by the method of Unangst, J. 
Heterocyclic Chenu, 2$ 495 ( 1983), was treated with 033 equivalent triphosgene by 
the procedures described in Example 9E The resulting isocyanate (0.23 g, 1.0 
mmd) and the compound resulting from Example 24A (0.20 g, 0.8 mmol) were 

20 treated by the procedures described in Example 9E to yield the tide compound (0.07 
g,36%). m.p.233°C. *H NMR (300 MHz, DMSO-d 6 ) 6 12.12 (s. 1H), 11.83 (s, 
1H). 7.97 (m. IH), 7.42 (m, 2H). 7.15 (m, 2H), 6.83 (d, 1H, J=5.1 Hz). 6.76 (m, 
1H), 4.29 (m. 3H), 4.03 (m, 1H), 3.78 (s, 3H), 3.54 (m, 3H), 3.10 (m. 2H), 2.67 
(m, 3H). 1.74 (m, 2H). MS (DCI/NH3) m/e 431 (M+H)* Anal, calcd for 

25 CjsHzeCIN^ • H 2 0: C, 62.04 H. 5.83 N. 1 1.57. Found: C, 61.93; H, 5.83; N, 
11.41. 

Example 25 

M? . f ^■A.M'-thnTv-^J M < QK.h^ahvdm-1 1 Hl-henylelisoindol- 1 -Yn^hvU- 
^nyn fhiquinaz^ inp^ m i H3Hldione hydrochloride 
30 i-Amino-2-caibwnethoxynaphthalene, prepared by the method of Zhang, et 

al.. Heterocycles, 2& 2229 ( 1993). was treated with 033 equivalent triphosgene by 
the procedures described in Example 9E The resulting isocyanate (0.27 g. 1.2 
mmol) and the compound resulting from Exapte 14C (0.25 g. 1.0 mmol) were treated 
by the procedures described in Example 9E to yield the tide compound (0.17 g. 38%) 
35 as a white solid, m.p. >250 «C (dec.). *H NMR (300 MHz, DMSCKfc) 6 8.9 (m, 
1H). 8.04 (d, 1H). 7.95 (t, 1H), 7.64-7.81 (m. 3H). 7.18 (t, 1H). 6.71-6.9 (m. 
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2H), 4.22-4.41 (m, 2H), 4.0-4.22 (ra, 2H), 3.78 (s, 3H), 3.38-3.72 (m, 4H), 2.98- 
3.15 (in, 1H), 2.6-2.82 (m, 2H), 2.38-2.45 (m, 1H), 1.72-1.88 (m, 1H), 1.55-1.7 
(m, 1H). MS(DCI/NH3)m/e442(M+H) + . Aral calcd for C27H27N3O3 • HCI- 
0.5 H 2 0: C, 66.59; H, 6.00; N. 8.63. Found: C. 66.39; H, 5.87; N, 8.57. 

S 

Example 26 
3-r2-((3aR.9bR)-m-6-Methoxv^^ 

vhethvl 1- lH-Dvrimidof5.4-blindole-2.4f 1 H^HVdione hydrochloride 

2- Carboethoxy-3-aminoindole, prepared by the method of Unangst, J. 

1 0 Heterocyclic Chem., 2Q: 495 ( 1983), was treated with 033 equivalent triphosgene by 
the procedures described in Example 9E. The resulting isocyanate (0.50 g, 2.4 
mmol) and the compound resulting from Example 9D (0.55 g, 2.2 mmol) were treated 
by the procedures described in Example 9E to yield the title compound (0.60 g, 82%). 
m.p. 284-287 °C (dec.). >H NMR (300 MHz, DMSO-d 6 ) 6 1.53-1.68 (m, 1H), 

1 5 1.74-1.86 (m, 1H), 235-2.54 (m, 1H), 2.61-2.79 (m, 2H), 2.94-3.09 (ra. 1H), 
3.42-3.49 (m, 3H), 3.63-3.88 (m, 1H), 3.78 (s (with small side peak), 3H), 4.01- 
4.12 (m, 1H), 4.14-4.23 (m, 1H). 4.29 (t, 2H), 6.75 (t, 1H), 6.83 (t, 1H), 7.08- 
7.18 (m, 1H), 7.1 1 (t, 1H), 735-7.47 (m, 2H), 7.97 (dd, 1H), 9.88 and 10.22 (bs 
and bs, 1H), 1 1.81 and 12.1 1 (d and d. 1H). MS (DCI/NH3) m/e 431 (M+H) + . 

20 Anal calcd for C25 H26N4O3 • HCI • 1.25 H 2 0. C, 61.35; H, 6.07; N, 1 1.45. 
Found: C, 61.26; H, 5.71; N, 11.48. 

Example 27 

3-f2-(c»-6-Methoxv-233a.4A9b-hexahvdro-flHl-benzfelisoindol-l-vnethvH- 
25 Dvridof3'3':4.51furor33-dlDVrimidine-2.4nH3 H)-dione hydrochloride 

3- AmirK>-2-carbomethoxyfuro[23-b]pyridine, prepared by the method of 
Dunn and Norrie, J. Heterocyclic Chem., 24: 85 ( 1987), was treated with 033 
equivalent triphosgene. The resulting isocyanate (0.79 g. 3.6 mmol) and the 
compound resulting from Example 14C (0.74 g, 3.0 mmol) were treated by the 

30 procedures described in Example 9E to yield the title compound (0.515 g, 37%) as a 
white solid, mp >260 °C. *H NMR (300 MHz, DMSO-d 6 ) 6 12.64 (br. s, IH), 
10.41 (m, 1H), 8.64 (dd, 1H, J=4.8, 1.5 Hz), 8.52 (d, 1H. J=8.1 Hz). 7.61 (dd, 
1H, J=7.9, 5.0 Hz), 7.17 (t, 1H, J=7.9 Hz), 6.84 (d, 1H, J=8.0 Hz), 6.76 (d, IH, 
J=8. 1 Hz). 4.26 (m, 2H). 4.13 (m, 1H), 4.02 (m, IH), 3.77 (s, 3H), 3.50 (m, 3H), 

35 3.03 (m, 2H), 2.72 (m, 2H), 2.49 (m, IH), 1.79 (m, IH), 1.61 (m, IH). MS 
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(DCI/NH3) m/e 433 (M+H) + . Anal, calcd for C24H25CIN4O4 • 0.5 H 2 0: C, 60.3 1 
H, 5.48; N, 11.72. Found: C, 60.04; H, 5.49; N, 11.53. 

Example 38 

h^ pTothienori^ ^lpvrimidin^^H^-oncdihvdrpghloridg 



Example 28A 

10 hydrochloride 

To a solution of cis-6-metnoxy-233aA5,9b-[lH]- 
hexahydrobenz[e]isoindole (2.0 g. 83 mraol) in DMF (25 mL) was added K2CO3 
(2.52 g, 183 mmol) and l-bromo-2-chloroethane (0.83 mL, 10.0 mmol). The 
reaction mixture was stirred at room temperature for 24 hours and filtered The filtrate 
was adjusted to pH 2.0 with HQ saturated EtOH followed by addition of Et 2 0 to give 
a white solid. The tide compound was filtered and recrystallized from BOH-Et 2 0 to 
give the product as a white solid (2.0 g, 79 %). 



f.Tample2BB 

rmwMhin rrP vdimmm iHin-4f3H>-one dinvdrochlorids 
To benzothienol3^pyrimidin-4(3H)K)ne (0.6 g, 3.0 mmol), prepared 
according to the method of J.R. Beck and J.A. Yahner. J. Org. Chem., 2450 ( 1973). 
and the compound resulting from Example 28A (1.08 g, 3.6 mmol) in DMF (12 mL) 
25 was added dropwise a solution of KOH (0.35 g) in 2.5 mL of H 2 0. The reaction 
mixture was stirred for 48 hours at room temperature, filtered and washed with H 2 0 
to give a gummy solid. The solid was dissolved in methylene chloride, washed with 
water followed by brine solution, dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to give a gummy solid. The solid was dissolved in MeOH and 
filtered. The methanol filtrate was concentrated to an oil and purified by (lash column 
chromatographv eluting with 1090 EtOH-EtOAc to give a solid The solid was 
dissolved in methanol, filtered and the filtrate concentrated to give a white solid The 
sol.d was dissolved in EtOH and treated with a solution of HCl(g) dissolved in Et 2 0 
to yield the tide compound (0.060 g. 4%) as a solid m.p. -150'C (dec). »HNMR 
(300 MHz, DMSOds) 6 8.72 - 8.70 (d. 1H). 834 - 8.14 (dd J = 9Hz, 2H). 7.73 - 
7 60 (m 2H). 7.17 (t. J = 8.1Hz). 6.86 - 6.78 (m. 2H). 4.49 - 4.44 (m, 2H). 4.19 - 
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4.16 (m, 1H), 4.01 - 3.97 (m, 1H), 3.77 (s, 3H), 3.75 - 3.67 (m, 3H), 3.07 - 2.98 
(m, 1H). 2.77 - 2.60 (m, 2H), 1.82 - 1.77 (m, 1H), 1.64 - 1.56 (m, 1H). MS 
(DCI/NH3) m/e 432 (M+H) + . Anal, calcd for C25H27CI2N3O2S • 0.5 H2O: C, 
57.66; H, 5.45; N, 8.06. Found: C. 57.60; H, 5.47; N, 8.22. 

5 

Example 29 

3-r2-(c^Methoxv-233a.43.9b-hexahvdro-f 1 Hl-benz felisoindol- 1 -yltethvll.2- 
methvl-f 1 lbenzothienof23.dlDvrimidin^3H>-one di h ydrochloride 
An ethanol solution (absolute, 50 mL) of cts-6-methoxy-(2-(2-aminoethyl))- 

1 0 233a,4,5,9b-[lH]-hexahydrobenz[e]isoindole HC1 salt (0.59 g, 2. 1 mmol), 2- 
methyI-4H-[l]benzothieno[3^-d][13]oxazin-4-one (0.5 g, 23 rnmol), prepared by 
the method of Beck and Yahner, J. Org. Chem. 2450 ( 1973), and triethylamine (034 
mL, 2.4 rnmol) were reflux ed for 24 hours. The reaction mixture was concentrated 
and the residue obtained purified by flash column chromatography eluting with 1090 

1 5 EtOH-EtOAc to give a purple colored solid. The solid was then dissolved in EtOH 
and treated with HCl(g) dissolved in Et 2 0 to yield the title compound (033 g, 30%) 
as a solid. m.p. 195 °C (dec) on a sample recTystallized from ethanol-ether. *H NMR 
(300 MHz, CD3OD) 6 833 - 832 (d, 1H), 8.04 - 8.01 (d, 1H), 7.69 - 7.56 (m, 
2H), 7.21 - 7.15 (t, 1H). 6.85 - 6.80 (m, 2H), 4.65 - 4.61 (m, 2H), 437 - 4.22 (m. 

20 1H), 3.82 (s, 3H). 3.77 - 3.61 (m. 2H), 3.22 - 3.06 (mm, 5H), 2.84 (s, 3H), 2.66 - 
2.57 (m, 2H), 2.01 - 1.93 (m, 1H), 1.74 - 1.69 (m, 1H). MS (DCI/NH3) m/e 446 
(M+H) + . Anal, calcd for C26H29CI2N3O2S • 0.5 H2O: C, 58.59; H, 5.73; N, 7.88. 
Found: C, 58.57; H, 5.74; N, 7.61. 

25 Example 3Q 

3W2.(ct5-6-Methoxv-233a.43.9b-hexahvdio-riHl-benzfelisoindol.l -vl>ethvll-2. 
phcnvl-f Mbenzothienof3.2-d1^ lH3H)-one hydrochloride 
An ethanol solution (absolute, 60 mL) of m-6-methoxy-(2-(2-anunoethyl))- 
233a,4.5,9b-[lH]-hexahydrobenz[eJisoindole HC1 salt (0.64 g, 23 mmol), 2- 
30 phenyl-4H-[l]ben20thien[3,2-dJ[13joxazin-4-one (0.7 g, 2.5 mmol), prepared 
according to the method of Beck and Yahner, J. Org. Chem., 2450 ( 1973), and 
triethylamine (032 mL, 23 mmol) was refluxed for 24 hours. The reaction mixture 
was concentrated under reduced pressure, and the resulting residue was purified by- 
flash column chromatography eludng with 60:40 hexane-ethyl acetate to give a white 
35 solid. The solid was dissolved in EtOH and treated with a solution of HCl(g) in Et20 
to yield the title compound (0.25 g, 20%) as a solid, m.p. 165 °C (dec) (recTystallized 
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from EtOH/Et 2 0). *H NMR (300MHz, DMSO) 6 8.22 (t, J = 9 Hz, 2H), 7.77 - 
7 60 (m, 7H),7.16 (t, J = 7.8Hz. 1H), 6.83 - 6.81 (dd. 1H), 6.69 - 6.67 (d, 1H). 
440 - 4.24 (m, 2H), 3.77 (s, 3H), 3.47 - 3.24 (m, 3H). 2.78 - 2.27 (m, 7H). 1.76 - 
1 68 (m. 1H). 1.54 - 1.48 (m. 1H). MS (DCI/NH3) m/e 508 (M+H) + . Anal, calcd 
for C3,H3oClN3Q2S- 0.75 HjO: C, 65.17; H. 5.61; N. 7355. Found: C, 65.08; H. 
5.55; N, 7.72. 

Example 31 

Y l^ h v n_ P vridPP'->'-A sithienor ? 7^ lrv rimidi ne -? 4nH3H)-dionc hydroch l oride 

3-Amino-2-carbomcuioxythicno[23-b]pyridine, prepared by the method of 
Dunn and Nome, J. Heterocyclic Chem., 24: 85(1987), was treated with 033 
equivalent triphosgene. The resulting isocyanate (0.86 g. 3.6 mmol) and the 
compound resulting from Example 9D (0.75 g, 3.0 mmol) were treated by the 
procedure described in Example 9E to yield the tide compound (0.68 g, 47%) as a 
whitesolid. m.p.231'C(dec). lH NMR (300 MHz, DMSO-d6) 6 12.83 (m, 1H), 
10.46 (br. s, 1H). 8.82 (m, 2H). 7.67 (m. 1H), 7.17 (t, 1H, J=7.9 Hz). 6.80 (m, 
2H) 4.29 (m, 3H), 4.16 (m, 1H), 4.03 (m, 1H), 3.78 (s, 3H), 3.53 (m, 2H), 3.04 
(m, 2H). 2.70 (m. 2H), 2.44 (m, 1H), 1 .80 (m, 1H), 1.63 (m, 1H). MS (DCI/NH3) 
m/e 449 (M+H) + . Anal, calcd for C24H25ClN 4 qjS- 0.5 H 2 0: C. 5835; H. 530; 
N, 11.34. Found: C, 58.14; H, 5.27; N, 11.28. 



Example 32 

y|KlllY n-^n»"™ ^ thVin IteBQjfaiejQfiB 3.d1ovrimidinf -2,4( 1 H3H)-diPne 

25 Hydrochloride 

6-TriniK>romethyl-3-anuiK>-2^to^ was prepaid 

from 4-triflucxomeihyl-2-nit ro benzonitnl e andethyllhioglycolaic using the procedure 
of J.R. Becky. Org. C hem., 3224(1972). 6-Trinuoromethyl-3.aminc-2- 
euioxvcarbonylbenzothiophene (0.556 g, 1.49 mmol) was reacted with triphosgene 
30 (0. 19 g, 0.64 mmol) by the procedure described in Example 9E The resulting 

isocyanate was reacted with the compound resulting from Example 14C ( 1.24 mmol). 
in the prescence of Et 3 N ( 1-2 equiv.. 0.21 mL) in PhCH 3 (10 mL) at reflux for 18 
hours The reaction mixture was cooled to room temperature, filtered and the solid 
collected partitioned between EtOAc and NaHCO, solution. The aqueous phase was 
extracted with EtOAc (2x). The combined organic extracts were washed with brine, 
dried over Na 2 S0 4 and evaporated. The resulting free base was dissolved in 
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EtOH/EtOAc, and ethanoiic HC) was added. This solution was allowed to cool and 
triturated with Et20 to yield the title compound (0.292 g, 43%). m.p. >270 °C. [a]o 
= +30.6 0 (c=0.54. EtOH). *H NMR (300 MHz, DMSO-d 6 ) 6 12.82 (br. s, 1H), 
8.70 (s, 1H), 8.63 (d, J=8.8 Hz, 1H), 7.93 (d, J=8.1 Hz, 1H), 7.17 (t, J=7.9 HZ, 
5 1H), 6.84 (br. d, J=8.1 Hz. 1H), 6.75 (br. d,J=8.1 Hz, 1H), 4.29 (m. 2H), 4.17 
(m, 1H), 4.04 (m, 1H), 3.77 (s, 3H), 3.52 (m, 3H), 3.04 (m, 2H), 2.70 (m, 2H), 
2.43 (m, 1H), 1.78 (m, 1H), 1.59 (m. 1H). MS (DCI/NH3) m/e 516 (M+H) + . 
Anal, calcd for C26H25F3CIN3O3S ♦ 0.3 HC1: C, 55.47; H, 4.53; N, 7.46. Found: 
C, 5536; H, 4.42; N, 7.39. 

10 

Esample33 

3-f2-( f3aR.9bR>-c/5-6-Methoxv-233a.43.9b-hexahvdro-f lHI-benzlelisoindol- 1 - 
vnethvll- 1 -methvl-f 1 lbenzothienof32-d1pvrimidine-2.4( 1 H3Hl-dio ne hydrochloride 

15 Example 33A 

3-rN-Methvamino>-2<arboethoxv.benzothiophene 
3-Amino-2-carboethoxy-benzothiophene ( 1.1 1 g, 5 mmol) was reacted with 
formic acetic anhydride followed by reduction by BH3 DMS, using the procedure 
described by Krishmanurthy inTetrahedron Lea ,23.: 33 15-8 ( 1982), to yield 0.59 g 
20 of the tide compound as a light yellow solid. l H NMR (300 MHz, CDCI3) b 1 39 (t, 
3H), 3.41 (d, 3H), 4.33 (q, 2H), 7.28 (t, 1H), 7.41 (t, 1H), 7.53 (br s, 1H), 7.71 
(d, 1H), 8.18 (d. 1H). 

Example 33B 

N-Q-Chloroemvn-N'-Methvl-N'-G-f 2-carboethoxv-benzthienvl>-urea 
25 The compound resulting from Example 33A (0.55 g, 2.34 mmol) was 

combined with 2-chloroethylisocyanate (0.25 mL, 2.92 mmol) in toluene (10 mL) and 
heated at 90 °C for 24 hours. Evaporation of the solvent and purification by column 
chromatography yielded 0.54 g (68%) of the title compound as a white solid. *H 
NMR (300 MHz, CDCI3) 6 1.40 (t, 3H). 339 (s, 3H). 3.40 (m, 1H), 3.55 (t, 2H), 
30 3.62 (m, 1H). 4.40 (m, 2H), 4.63 (br s, 1H), 7.42 (m. 2H), 7.77 (d. 1H), 7.87 (d. 
1H). 

Example 33C 

3-f2-rf3aR.9bR)-ciJ-6- Methoxv-233a.4^.9b-hexahvdro-HH1-benzfelisoindol-l- 
vhethvl 1. 1 -methvl-f 1 lbenzothienof33-dlpvrimidine-2.4( 1 H3H)-dione hydrochloride 
35 (3aR,9bR)-6-Methoxy-233a,4,5,9b-[ 1 Hl-hexahydrobenz[e]isoindole 

(0.305 g, 1.50 mmol) and the compound resulting from Example 33B (0.50 g, 1.47 
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mmol) were combined in 2 mL CH 3 CN and 13 mL diisopropylethylamine and heated 
at reflux for 72 hours. The reaction was diluted with water (5 mL) and the product 
collected by filtration. The free base was converted to its HC1 salt and recrystaUized 
from methanol to afford 0375 g of the tide compound as a white solid, m.p. >250 
5 "C. lH NMR (300 MHz, DMSO-d 6 ) & 1 -60 (m. 1H), 1.80 (m, 1H), 230 - 3. 10 (m, 
5H) 3 79 (s, 3H), 3.97 (s, 3H), 3.20 - 3.90 (m, 4H), 4. 14 (m, 1H), 432 (m, 2H), 
6.75. (m, 1H). 6.82 (m, 1H). 7.17 (t. 1H), 7.58 (t, 1H). 7.65 (t, 1H), 8.18 (d, 1H), 
2.53 (d, 1H). 10.5 (br s, 1H). MS (DCI/NH3) m/e 462 (M+H) + . Analysis calcd for 
C 26 H27N 3 Qis • HC1 1.25 H 2 Q. C, 59.99; H, 5.90; N, 8.07. Found: C. 59.92; 
TO H, 5.65; N, 8.18. 

Example 34 

M? . f ptfQhRWM.6.M f thn*v/>33a^^^ 
yl ftthvn-pvrijfrf?' 2!A .Slthie nnn.2-d1pviiBiiriiiig-4/3HWme di hydrochloride 

15 Fjamplc34A 

7.r a rhnxvethvl^ -^NN^imemvl.NI^fnT mam idinvinhienof23-bll^dine 
The tide compound was prepared by the method of Gupton J.T.. Miller J.F., 
Bryant R.D. Maloney P.R., and Foster B.S., Tetrahedron 43(8): 1747 - 1752 ( 1987) 
from 2-carboxethyl-3-aminothieno[23-b]pyridine. 

20 

Example 34B 

^. [? . f( ^ R QhR^wc^Me t h^v-^-^^.4^.9h-hexahvdro-flHl-ben7;fglisoindol- l - 
yll f ThY | 1 . P vridnn'.2'.4^ thi e nf>ra.2-diDvrimidine-4( !H3H)-one dihydjochloride 
The compound resulting from Example 34A (680 mg, 2.45 mmol) and 

25 (3aR.9bR)-2-aminoe*yl^memoxy-233aA5,9b-[l^ 

(484 mg, 1.96 mmol) were refluxed in a solution of 1.4-dioxane ( 10 mL) and p- 
toluenesulfonic acid monohydrate (300 mg, 1.60 mmol) for 4 hours. The volaules 
were removed under reduced pressure to give a crude product as while solid. 
Chromatography on silica eluting with 3% EtOH in EtOAc afforded the product as a 

30 free base. The free base was dissolved in methylene chloride and treated with HCl(g) 
in B2O to vield the tide compound (690 mg, 76%) as a white solid, m.p. 182-184 °C 
(on a sample recrvsiallized from EtOH-Et20). *H NMR (300 MHz, CD3OD) 6 1.58 
(m.lH), 1.75 (m, 1H), 2.42 (m, 1H), 2.55 (m, 2H), 2.72 (m, 1H). 2.90 (m. 2H). 
3.25 (m. 2H). 3.40 (m.* 1H), 3.82 (s. 3H), 4.12 (m, 2H). 4.25 (m, 1H), 6.70 (t, 

35 J=9 Hz, 2H). 7. 10 (t, J=9 Hz, 1H). 7.50 (dd, J=6 Hz, 1H), 8.20 (s. 1H). 8.55 (dd. 
J= Hz). 8.80 (dd. J=3 Hz. 1H). MS (DCI/NH 3 ) m/e 433 (M+H) + Anal calcd for 
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C 2 4H26N4Q2SC! 2 - 0.5 HC1: C, 55.04; H, 5.10; N, 10.70. Found: C, 55.41; H, 
5.00; N, 10.30. 

Example 35 

3-r2-rf3aR.9bR)-ciJ^Methoxv-23 3a.4^.9b-hexahvdro-flH1-ben2felisoindol-l- 
5 vhethvn.Q-me thvl \ 1 1ben2othienof3^-dlpvrimidine-2.4( lH3H)-dione hydrochloride 
4-Methyl-3-amino-2-caroboethoxy benzothiophene, prepared from 6-nitro-o- 
toluonitrile and ethylthioglycolate by the method of J.R. Beck, J. Org. Chem., 3224 
( 1972), (0.505 g, 2. 15 mmol) and triphosgene (0.234 g, 0.79 mmol) in toluene were 
reacted at reflux to give the isocyanate. The resulting isocyanate was reacted with 

10 (3aR,9bR)-2-aminc«thyl-6-methoxy-233a,4^, 0 b-[lH]-hexahydrobenz[elisoindole 
( 1 .65 mmol), in the presence of Et3N ( 1 .2 equiv, 0.28 mL) in toluene ( 15 mL) at 
reflux for 18 hours. The reaction mixture was cooled to room temperature and the 
solid collected by filtration. The solid was dissolved in warm CH2CI2 and the 
solution washed with saturated aqueous NaHCC>3 ( lx). The aqueous wash was 

1 5 backed extracted with CH2CI2 ( 1 *)• The combined organic extracts were washed 
with brine ( lx), dried (Na2SC>4) and evaporated. The free base was dissolved in 
EtOH-EtOAc and ethanolic HC1 added. The solution was allowed to cool and 
triturated with Et 2 0 to yield the title compound (0.525 g, 64%) as a white solid, m.p. 
>270 W C. «HNMR(300MHz,DMSO<l6)67.94(d, 1H, J=8.1 Hz), 7.51 (dd, 1H, 

20 J=8.1, 7.4 Hz), 7.30 (d, 1H, J=.0 Hz). 7.17 (dd. 1H. J=8.1, 7.7 Hz), 6.84 (d, 1H, 
J=8.5 Hz). 6.77 (m, 1H). 4.27 (m, 2H), 4.18 (m, 1H). 4.05 (m. 1H), 3.77 (s, 3H). 
3.52 (m, 3H), 3.08 (m, 2H), 2.87 (s, 3H), 2.72 (m, 2H), 2.42 (m. 1H). 1.83 (m. 
1H). 1.59 (m. 1H). MS (DCI/NH3) m/e462 (M+H) + . Anal, calcd for 
C26H28CIN3O3S • 0.2 HC1: C, 61.80; H, 5.63; N. 8.32. Found: C, 61.74; H. 

25 5.69; N, 8.17. 

Example 36 

3-f2.rf3aR.9bR).ci>-6-Methoxv-233 a.4.5.9b-hexahvdro-llHl-benzfelisoindol-l. 
vl)ethvll-pvridof4'3':4Jlthienof3J>-dlpvn midine-2.4(lH3H>-dione 

^hydrochloride 

30 3-AmincK2-carbomethoxythienoI23-c]p\Tidine (.61 g, 2.9 mmol). prepared 

by the procedure described in J. Heterocyclic Chem., 24: 85 (1987), and Et 3 N (0.88 
mL, 63 mmol) were taken up in anhydrous methylene chloride under nitrogen and 
cooled to -78 °C. Phosgene ( 1.5 mL of a 1.93 M solution in toluene, 2.9 mmol) was 
added, and the reaction was stirred at -78 °C for 45 minutes and room temperature for 

35 1.5 hours. (3aR,9bR)-2-Aminoethyl-6-methoxy-233a,4^,9b-[lH]- 

hexahydrobenz[e]isoindole (0.60 g, 2.4 mmol) in methylene chloride was added, and 
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the reaction mixture was stirred for 2 hours. The reaction mixture was partitioned 
between 1 M NaOH and CH 2 a 2 . The methylene chloride layer was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The residue obtained was 
taken up in THF and treated with 1 M KO-t-Bu in THF. The reaction was stirred for 

5 1 hour at room temperature, concentrated under reduced pressure and 

chromatographed on silica gel eluting with 5% EtOH in CH2Q2 saturated with NH3 
increasing the EtOH concentration to 10% to provide 1.01 g (92%). The product was 
converted to its HQ salt and lecrystallized from EtOH-Et20. m.p. 226-229 °C. l H 
NMR (300 MHz, CDCI3) of the free base 6 1.48-1.62 (m, 1H), 1.70-1.83 (m. 1H). 

1 0 2.45 (d. 3H). 2.52-2.75 (m, 3H), 2.88-2.99 (m. 1H), 3.03-3.13 (m, 1H), 3.40-3.63 
(m, 3H), 3.78 (s, 3H), 431-4.47 (m, 2H), 6.64 (d, 1H), 6.69 (d. 1H), 7.03 (t, 
1H), 8.01 (d, 1H), 8.60 (d. 1H), 9.19 (s, 1H). MS (DCI/NH3) m/e 449 (M+H) + . 
AnalcalcdforC24H24N403S-2HCl- 0.5 H 2 0. C, 54.34; H, 5.13; N. 10.56. 
Found: C, 54.56; H. 5.21; N, 10.51. 



15 



Example 37 
M? . f p a RQhRWK-6-Mf tHnTv.!^ 

vltethvll-pyrido ny 4 SlthienoH 2-dlpvrimidine-2.4nH3HVdione 

di hydrochloride 

20 Following the procedure described in Example 36, 3-amino-2- 

carbometnoxythieno[3,2-b]pyridine (51 g, 2.4 mmol), prepared by the procedure 
described in J. Heterocyclic Chem., 2* 85 ( 1987), Et 3 N (0.74 mL, 53 mmol), 
phosgene ( 13 mL 1 .93 M solution in toluene, 2.4 mmol), and (3aR,9bR)-2- 
amiiioemyl-6-methoxy-233a,4,5.9b-llH]-te <° 50 8- 20 

25 mmol) provided 0.68 g (75 %) of the desired product which was converted to the HCI 
salt m.p. 256-257 °C. »H NMR (300 MHz, DMSOd6) & 1.53-1.68 (m, 1H). 1.73- 
1.86 (ra, 1H), 2.60-3.10 (m, 4H), 3.64-3.83 (m, 4H), 3.77 (s, 3H), 3.83-4.35 (m, 
4H), 6.73-6.87 (ra, 2H). 7.17 (t, 1H). 7.65-7.71 (m, 1H). 8.66-8.70 (m, 1H). 
8.84-8.88 (m, 1H), 1030 and 10.64 (bs and bs. 1H), 12.79 (s, 1H). MS 
(DCI/NH3) m/e 449 (M+H) + . Anal calcd for C24H24N4Q3S • 2 HCI: C. 55.28: H. 
5.03; N. 10.74. Found: C, 55.92; H, 4.93; N, 10.74. 



30 
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Example 38 

3-f2-i(3aR.9bRW»-6-Methoxv-233a.4A9p-he^ 

vnethvll-pvridor3 , .4':4.51thienor32-dlDvriinidine.2.4(lH.3H^dione 

ditodxagfaifiode 

5 Following the procedure described in Example 36 and using THF in place of 

CH2CI2 as the solvent, 3-amino-2-carbomethoxythieno[3,2-c]pyridine (0.51 g, 2.4 
mmol), prepared by the procedure described in J. Heterocyclic Chem., 24: 85 ( 1987), 
B3N (0.74 mL, 5.3 mmol), phosgene (13 mL 1.93 M solution in toluene, 2.4 
mmol), and (3aR,9bR)-2-aminoefoyl-6-methoxy-233a,4,5,9b-[lH]- 

1 0 hexahydrobenz[e]isoindole (0.50 g, 2.0 mmol) provided 0.68 g (75 %) of the desired 
product which was converted to its HC1 salt. m.p. 261-262 °C. 'H NMR (300 MHz, 
CDCI3) of the free base 6 1.48-1.63 (m, 1H), 1.70-1.83 (m, 1H), 2.44-2.76 (m, 
5H), 2.93-3.05 (m, 1H), 3.09-3.21 (m, 1H), 3.41-3.55 (m, 1H), 3.59-3.71 (m, 
2H), 3.79 (s, 3H). 4.29-4.45 (m, 2H), 662 (d, 1H), 6.70 (d, 1H), 7.01 (t, 1H), 

1 5 7.76 (d, 1H), 8.62 (d, 1H). 9.45 (s, 1H). MS (DCI/NH3) m/e 449 (M+H) + . Anal 
calcdforC24H24N403S- 2HC1: C, 55.28; H, 5.03 ; N, 10.74. Found: C, 55.36; 
H, 5.04; N, 10.69. 

Example 39 

3-f2-(cis-( 3aR.9bR>-6-Methoxv-233a.4^.9b-hexahvdro-r lHI-benzfelisoindol- 1 - 

20 vnethvll-pvraz inof2 , 3':431thienof3.2-d1pvrimidine-2.4nH3H>-dione 
Ethyl 3-aminothieno[23-b]pyrazine-2-carboxylate ( 1.56 g, 6.99 mmol) 
prepared by the method of Schneller and Clough, J. HeL Chem., 12: 513 ( 1975), 
was treated with 2.07 g (6.99 mmol) triphosgene in 100 ml refluxing 1:1 toluene:THF 
mixture for 13 hours. The solvent was removed in vacuo and the resulting solid 

25 isocyanate treated with 1.71 g (6.94 mmol) of the compound resulting from Example 
9Dand 1.48 g (14.58 mmol) tnethylamine in 100 ml refluxing 1:1 toluene:THF 
mixture for 3 hours. The reaction mixture was concentrated to a yellow solid and 
purified by column chromatography on silica gel eluting first with 18: 1: 1 ethyl 
acetate: formic acid: water then 9: 1: 1 ethyl acetate: formic acid:water to yeild USX g 

30 (73%) of the title compound as the formic acid salt. This was converted to the HCI 
salt by treatment with an excess of HCI in methanol to give a tan solid, mp 293-295 
°C. »H NMR (300 MHz, DMSOd 6 ) 6 1.62 (m. 1H), 1.80 (m. 1H), 2.30 - 2.87 (m, 
3H), 3.02 (m. 1H), 3.30 - 3.90 (m, 4H), 3.78 (s, 3H), 4.02 (m, 1H), 4.14 (m, 
1H). 430 (m, 2H), 6.74 (d. 1H), 6.85 (d, 1H), 7.17 (t, 1H). 8.91 (d, 1H), 8.99 (d, 

35 1H). 13.01 (s, 1H). MS (DCI/NH3) m/e 450 (M+H) + . Analysis calc'd. for 
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C23H25N5O3S-2HCI: C, 52.88; H, 4.82; N, 13.40; Found: C, 52.75; H, 4.99; 
N, 13.27. 

Example 40 

^?.rrfr..f3aR.9bR^Methoxv-2J^ 
5 v1tethvll-thienof23-d:4^ldiDvrimidine-2.4riH3H>-dione 

Example 40A 
Ethvl 3-aminothienof23-dlDvrimidine-2-carboxvlate 
A 75 ml dimethylformamidc solution of 2-chloro-3-cyanopyrimidine (5.60 g, 
10 40. 1 mmol), prepared by the method of Brederick, et al., Chem. Ber., 98:3883 

( 1965), was treated sequentially with 530 g (44.2 mmol) ethyl thioglycolate and 3.00 
g (44.2 mmol) sodium ethoxide at room temperature. After 4 hours, the reaction 
mixture was diluted with water and chloroform and the layers separated The aqueous 
layer was extracted several times with chloroform and the combined organic layers 
15 washed with water, brine and dried over sodium sulfate. Concentration gave a red- 
brown oil that was purified by column chromatography on silica gel el u ting fust with 
2: 1 hexanes:ethyl acetate then 1: 1 hexanes: ethyl acetate to give 4.26 g (48%) of the 
title compound as a yellow solid, mp 138- 140 °C. »H NMR (300 MHz, CDCI3) 6 
1.42 (t, 3H), 439 (q, 2H). 6.08 (br s, 2H), 9.05 (s, 1H), 9.17 (s, 1H). MS 
20 (DCI/NH3) m/e 224 (M+H)+, 241 (M+NH4) + . 

Example 40B 

3-r2-tcfr~f 3aR.9bR)-6-M ethoxv-233a.4.5.9b-hexahvdro-r lHI-benzfelisoindol- 1 - 
vltethvl l.thienof23-d:4.51dipvTimidine-2.4f 1 H3ffi-dione 

25 The product resulting from Example 40A (0.400 g, 1 .79 mmol) was treated 

with 0.532 g ( 1 .79 mmol) tn phosgene according to the procedure described in 
Example 39. The resulting isocyanate was then treated with the compound resulting 
from Example 9D (0.420 g, 1.70 mmol) and 0.543 g (537 mmol) triethylamine 
according to the procedure described in Example 40 to yield 0360 g (43%) of the title 

30 compound as its formic acid salt This was converted to the HQ salt by treatment 
with an excess of methanolic HC1. mp 243-246 °C. >H NMR (300 MHz, DMSO-d*) 
6 1.45 (m. 1H). 1.63 (m, 1H), 2.10 - 2.34 (m, 2H), 236 - 2.78 (m, 5H), 3.12 - 
3.38 (m, 3H), 3.74 (s, 3H), 4.03 (t, 2H), 6.73 (d, 1H), 7.08 (t, 1H), 9.24 (s, 1H), 
9.52 (s, 1H). MS (DCI/NH3) m/e450(M+H)+. Analysis calc'd. for 

35 C23H23N5O3S-2HCI-H2O: C, 51.11; H, 5.04; N, 12.96; Found: C, 50.82; H, 
4.70; N .12.75. 
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Example 41 

*.p. f n^Mrthoxv-l ^ 4 S Qh-hexahvdnvf ] Hl-t*fflZfelisoindo|- 1 -Yl)gttlYll- 

fhi mf? 3- d4 jMua nmidinfc2 & I H3ro-dione 

5-Bromo-4-cyanopyrimidine (2. 10 g, 1 1.4 mmol), prepared by the method of 
Yamanaka, et al.. Chem. Phaim. Bull., 35: 31 19 ( 1987), was treated with 1 38 g 
( 1 1.5 mmol) ethyl thioglycolate and 121 g ( 1 1.4 g) sodium carbonate in 36 ml of 
1 0 refluxing ethanol. After 3 hours, the reaction mixture was cooled to room 

temperature, quenched with water and concentrated. The residue was purified by 
column chromatography on silica gel eluting first with 4:1 then 1:1 hexanes: ethyl 
acetate to give 1. 10 g (43%) of the tide compound, mp 139-141 °C. *H NMR (300 
MHz, CDC1 3 ) 6 1.42 (t, 3H). 4.41 (q, 2H), 6.17 (br s, 2H), 9. 19 (s, IH), 9.20 (s, 

1 5 1H). MS (DCI/NH3) m/e 224 (M+H) + , 241 (M+NRt)*. 

Example 41B 

M? _ fr r - r ^M*hoxv^ 

^i<.nnf3 2-d:4.5 1^pvTimidine.2.4( 1 H3H)-dt0ne 

The product resulting from Example 41A (0.400 g, 1.79 mmol) was treated 
20 with 0.584 g ( 1 .97 mmol) triphosgene according to the procedure described in 
Example 39. The resulting isocyanate was further treated with the compound 
resulting from Example 9D (0384 g, 1.56 mmol) and 0332 g (3.28 mmol) 
uiethylamine according to the procedure described in Example 39 to yield 0399 g 
(52%) of the title compound as its formic acid salt This was converted to its HC1 salt 
25 bv'treatment with an excess of methanol HCI. mp 230-235 >H NMR (300 
MHz,DMSOd6) 6 1.64(m,lH), 1.80 (m.lH), 2.25 -2.90 (m.3H), 3.02 (m. 
1H). 3.26 - 3.60 (m. 3H). 3.61 - 4.19 (m, 3H). 3.77 (s, 3H), 430 (m. 2H). 6.74 
(d. IH). 6.84 (d, 1H), 7.18 (t, 1H). 9.40 (s. 1H), 978 (s, 1H). 12.93 (s, 1H). MS 
(FAB/high resolution) calc'd m/e for (M+H)* C23H24N5Q3S, 450. 1600; obs'd m/e, 
30 450.1599. Analysis calc'd. for C23H23N503S-3HCI-1H 2 0: C, 47.88; H. 4.89; N. 
12.14: Found: C, 47.63; H, 4.38; N 1 1.72. 



35 
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Example 42 

^2-«3 a RObRW«-6-Methoxv-233aA5.9b-hexa^ 
vltethvlMn-7-cvaiK>-benzot^^ 

5 Example 42A 

l-Amino-2^cartxxnethoxv-6-cvano-benzthioDhene 
Nitroterephthalonitrile (5.0 g, 28.9 mmol), prepared by the method of Gorvin, 
U. S. Patent No. 4,250,182, was treated with 1 equivalent methyl thioglycolate and 1 
equivalent Na2CQ3 in methanol by the procedure described in Example 41A to yield 
1 0 the title compound (5.50 g, 82%). *H NMR (300 MHz, DMSO) 6 8.50 (s, 1H), 
832 (d, 1H), 7.80 (dd, 1H), 7.29 (br s, 2H), 3.81 (s, 3H). MS (DCI/NH3) m/e 
250(M+NH4) + . 

&ampje42B 

3.r2.«3aR.9bRWfr.6.Mcthoxv-233a.4A9b-hex^ 

15 vltethvn4n-7^vaixvbenzothienor3^1pvrimidine-2.4f lH3ffl-dione hydrochloride 
The resulting product from Example 42A (0.465 g. 2.0 mmol) was dissolved 
in THF (40 mL), tn phosgene was added (0.198 g, 0.667 mmol), the mixture was 
refluxed for 4 hours, and the solution was cooled and evaporated. The resulting 
isocyanate (0.51 g, 2.0 mmol) was dissolved in THF (40 mL) and the compound 

20 resulting from Example 9D (039 g, 1.6 mmol) was added and the mixture refluxed 
for 24 hours. The reaction was evaporated, and the crude product was 
chromatographed on Si02 using 18: 1: 1 EtOAcHCOOH: water, converted to the HCI 
salt, and recrystailized from EtOH/ether to yield the title compound (028 g, 34%). 
lH NMR (300 MHz. DMSO) ft 12.87 (d, 1H). 10.82 (s, 1H). 8.78 (s, 1H), 8.56 (d, 

25 1H). 7.97 (d, 1H). 7.17 (t, 1H). 6.71-6.86 (m, 2H), 4.29 (ra, 2H). 4.15 (m. 1H). 
4.01 (ra, 1H). 3.78 (s, 3H), 3.51 (m. 2H), 3.02 (m, 1H). 2.58-2.82 (m, 3H), 1.79 
(m, 2H), 1.61 (m, 2H). MS (DCI/NH3) m/e 473 (M+H)+. Anal calcd for 
C26H24N403S-2.25HC1: C, 5631; H, 4.77; N, 10.10. Found: C. 56.26; H, 
438; N> 9.98. 

30 Example 43 

3-f2-ff3aR.9bR)-c»-6 -Methoxv-233a.4A9b-hexahvdro-flH1-benzfelisoindol-l- 
vltethvll-f n-8-cvano-ben7othienol3.2-dlDvrimidine-2.4f lH3H)-dione hydrochloride 
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Example 43A 

^-^mipn-^^arhnmethoxv-S-cvanQ-benzthiophene 
4-ChloroisophthaIonitrile (5.69 g, 35 mraol), prepared by the method of 
Markley etal, J. Med. Chem., 29: 427 (1986), was treated with 1 equivalent methyl 
5 thioglycolate and 1 equivalent Na2CQ3 in methanol by the procedure described in 
Example 41A to yield the title compound (3.00 g, 37%). m.p. 248 W C. *H NMR 
(300 MHz, DMSO) 6 8.71 (s, 1H), 8.09 (d, 1H), 7.86 (dd, 1H), 730 (br s, 2H), 
3.81 (s, 3H). MS (DCI/NH3) m/e 250 (M+NH4) + - 

io Example 43P 

^p_ f p a RCARl-ri*-6- M *thnxv-233a.4A9^^ 

YlHrcH-p i.^v a no-be n Tnthi en or3.2-dipvrimidine>2.4(lH ^HVdione hydrochloride 
The product from Example 43A was treated with 033 equivalent tnphosgene 

by the procedure described in Example 42B. The resulting isocyanate (0.51 g, 2.0 
1 5 mmol) and the compound resulting from Example 9D (039 g. 1.6 mmol) were treated 

by the procedure dscribed in Example 42B to yield the title compound (0.68 g, 83%). 

1 H NMR (300 MHz, DMSO) 6 12.82 (d. 1H), 10.69 (s, 1H). 8.90 (d. 1H). 839 (d. 

1H), 8.02 (d, 1H), 7.17 (t, 1H), 6.71-6.86 (m, 2H). 4.29 (m, 2H). 4.14 (m, 1H), 

4.01 (m. 1H). 3.78 (s, 3H). 3.52 (m, 2H), 3.02 (m, 1H), 2.59-2.83 (m, 3H), 1.79 
20 (m, 2H), 1.61 (m, 2H). MS (DCI/NH3) m/e 473 <M+H)+ Anal calcd for 

C26H24N403S-2.1HC1: C, 56.87; H. 4.79; N, 10.20. Found: C, 56.96; H, 4.58; 

N, 10.06. 

Example 44 

25 yl frthyn-m-S-r a rfrnmethoxv-te^ 

hydrochloride 

Example 44A 

3-rvano^4-chloro-benzoic acid 
30 3-Aminc-4-chlorobenzoic acid ( 18.72 g, 109. 1 mmol), commercially 

available, was added to a mixture of water (200 raL) and 37% HC1 (35 mL), and the 
resulting slurry was cooled to 5°C. A solution of NaN02 (8.65 g, 125 mmol) in 
water (70 mL) was added dropwise, and the solution stirred at 5°C for 30 min. The 
solution was then added to a slurry consisting of water (400 mL), CuCN (9.85 g, 109 
35 mmol), and KCN (12.06 g. 185 mmol), while maintaining the temperature at 5- 10°C. 
The mixture was stirred at 10°C for another 30 min, and then heated to 80°C for 1 
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hour. The reaction was cooled, and the pH adjusted to ~1 by addition of concentrated 
HC1. The solution was extracted with 5x CHCI3. and the combined extracts were 
rinsed with 1M HCl and brine, and dried over MgSO* The solvent was removed in 
vacuo, and the crude product was recrystallized from CHCfc/EtOAc to yield 15.9 g 
5 (80%) of the title compound, m.p. 180°C. *H NMR (300 MHz, CDCI3) b 10.55 (br 
s. 1H), 8.42 (d, 1H), 8.26 (dd, 1H), 7.68 (d, 1H). MS (DCI/NH3) m/e213 
(M+NH4) + . 

Example 44B 

Methv1.3-CvafKwi^hlorD-benzoate 
The product from Example 44A (4.83 g, 26.6 mmol) was dissolved in 
MeOAc (75 mL) and MeOH (75 mL) and stirred at room temperature, and a 2.0 M 
solution of trimethylsilyldiazomethane (TMSCHN2) in hexanes (25 mL) was added 
slowly. The reaction was stirred an additional 10 min, and condensed in vacuo. The 
residue was recrystallized from hexane/EtOAc to yield 3. 19 g (61 %) of the title 
compound, m.p. 193°C. *H NMR (300 MHz, CDCI3) 6 8.34 (d. 1H), 8.19 (dd, 
1H), 7.52 (d, 1H), 3.97 (s, 3H). MS (DCI/NH3) m/e 199 (M+NH4) + . 

Example 4C 

^-Amino-2S-carhnmethoxv-ben7fb1thiophene 
The product from Example 44B (3.19 g, 16 J mmol). was treated with 1 
equivalent methyl thioglycolate and 1 equivalent Na2CQ3 in methanol by the 
procedure described in Example 41 A to yield the title compound (2.78 g, 64%). m.p. 
193°C. lH NMR (300 MHz. DMSO) 6 8.88 (d, 1H), 8.03 (dd, 1H), 7.97 (d, 1H). 
7.39 (br s, 2H). 3.91 (s, 3H). 3.80 (s, 3H). MS (DCI/NH3) m/e 283 (M+NH4) + . 

Example 44P 

vr%fnaR9bRW^Methoxv-23 -la.4A9^ 
Yiy-thvlMn-8-cartximeAoxv-beig ^^ 
30 hydrochloride 

The product from Example 44C was treated with 033 equivalents tn phosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.58 g, 2.0 
mmol) and the compound resulting from Example 9D (030 g, 1.2 mmol) were treated 
by the procedure dscribed in Example 42B to yield the tide compound (0.44 g. 68%). 
35 m.p. >300°C. J H NMR (300 MHz, DMSO) 6 12.83 (d, 1H), 10.50 (s, 1H). 9.19 
(d, 1H). 8.28 (d. 1H). 8.14 (d, 1H). 7.17 (t, 1H). 6.72-6.86 (m, 2H), 4.29 (m. 
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2H), 4.15 (m, 1H), 4.02 (m, 1H), 3.78 (s, 3H), 3.52 (m, 2H), 3.02 (m, 1H), 2.58- 
2.84 (m, 3H), 1.80 (m, 2H), 1.61 (m, 2H). MS (DCI/NH3) m/e 506 (M+H)+. 
Anal calcd for C27H27N3Q5S1.75HC1: C, 53.53; H, 4.95; N, 6.94. Found: C, 

53.54; H, 4.56; N, 6.75. 

5 Example 45 

*. |o . f f QhRVr«.6-M ? 'h"w-^-3a.45.9b-hexahvdro-f 1 Hl-bwJelisoindol- 1- 
yn rt hvlUll-8- NN^imethvlc3f**c^^ 

7 M 1 H.3H)-di(wn> hydrochloride 

^-rvano-4-chlon vNN-dimethvlberizamide 
The product from Example 44A (5.55 g, 30.5 mol) was dissolved in toluene 
( 100 mL), oxalyl chloride (2.93 mL. 33.6 mmol) and pyridine (0.1 mL) were added, 
and the solution was refluxed until HQ evolution ceased (6 hours). The reaction was 

1 5 cooled and most of the solvent removed in vacuo. The resulting solution was poured 
into a stirred mixture of 40% aqueous dimethylamine ( 150 mL) and EtOAc ( 150 mL), 
and the reaction stirred for 10 mm. The layers were separated, the aqueous layer was 
extracted with 2x EtOAc, and the combined organic layers were rinsed with 2x 1M 
HC1, and brine, and dried over MgSO* The solution was condensed, and the 

20 residue was recrystallized from EtOAc to yield 4.91 g (77%) of the tide compound 
m.p. 193'C. *H NMR (300 MHz, CDCI3) 6 8.28 (d, 1H), 7.61 (dd, 1H). 7.58 (d, 
1H). 3.12 (br s. 2H). 3.00 (br s, 3H). MS (DCI/NH3) m/e 226 (M+NH4)+. 

Example 45B 
25 ^.Amino-2K*rb/™ethnxv-5- N 

The product resulting from Example 45A (3.00 g. 14.4 mmol) was treated 
with 1 equivalent methyl thioglycolate and 1 equivalent Na2C03 in methanol by the 
procedure described in Example 41 A to yield the tide compound ( 1.55 g, 39%). m.p. 
218-220°C. *H NMR (300 MHz, DMSO) 6 8.28 (d. 1H), 7.90 (dd, 1H), 7.54 (d, 
30 1H), 7.23 (br s, 2H), 3.80 (s, 3H), 3.02 (br s. 3H). 2.98 (br s, 3H). MS 
(DCI/NH3) m/e 296 (M+NH4) + - 



35 
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Sample 4X 

l-f?.fnaR.9bRVc«^Methoxv-233 a-4.5,9b-hexahvdro-riH]-benzfelisoindol-l- 
vhethvll-r 1 1-g-N N^imemvlcarfanxflmido-h« 

1 4MH3HWiione hydrochloride 
5 The product resulting from Example 45B was treated with 033 equivalents 

triphosgene by the procedure described in Example 42B. The resulting isocyanate 
(0.547 g, 2.0 mmol) and the compound resulting f rom Example 9D (035 g, 1 .42 
mmol) were treated by the procedure dscribed in Example 42B to yield the title 
compound (0.183 g, 23%). m.p. 216-219°C. l H NMR (300 MHz, DMSO) 6 12.79 
10 (d, 1H), 10.66 (s, 1H), 8.53 (d, 1H), 8.20 (d, 1H), 7.69 (d, 1H), 7.17 (t, 1H), 
6.72-6.87 (m, 2H), 4.29 (m, 2H), 4.15 (m, 1H), 4.02 (m, 1H), 3.78 (s, 3H), 3.55 
(m, 2H), 3.04 (s, 3H), 3.02 (m, 1H), 2.92 (s, 3H), 2.60-2.85 (m, 3H). 1.80 (m, 
2H), 1.62 (m, 2H). MS (DCI/NH3) m/e 519 (M+H)+ Anal calcd for 
C28H30N4O4S-2.5HC1: C, 55.15; H, 537; N, 9.19. Found: C, 55.50; H. 530; 
1 5 N, 8.96. 

Example 46 

vr%/r3aR.9hRVc«-6-Methoxv-23 3aA5.9b-hexah^^ 
vltethvn-Ml-8-carboxamido-bcit TO^^ 

hydrochloride 

20 

Example 46A 
^-rvMo-4-chloro-benzamide 
The product from Example 44A (5.55 g, 30.5 mmol) was treated with oxalyl 
chloride (2.93 mL, 33.6 mmol) by the procedure described in Example 45A. The 
25 resulting acid chloride was poured into a stirred mixture of saturated NH4OH solution 
( 150 mL) and EtOAc ( 150 mL), and the reaction stirred for 10 min. The layers were 
separated, the aqueous layer was extracted with 2x EtOAc, and (he combined organic 
layers were rinsed with 2x 1M HQ, and brine, and dried over MgSCXj. The solution 
was concensed, and the residue was recrystallized from EtOAc to yield 3.35 g (61%) 
30 of the title compound, m.p. 193°C. l H NMR (300 MHz. CDCI3) 6 8. 12 (d. 1H). 
7.98 (dd, 1H). 7.63 (d. 1H), 5.50-6.20 (or s. 2H). MS (DCI/NH3) m/e 198 
(M+NH4) + . 
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^■Amin(v2i ? rhr^ e thoxv.S.r a fhnxflmido-benzrblthiOPhene 
The product from Example 46A (330 g, 183 mmol) was treated with 1 
equivalent methyl thioglycolate and 1 equivalent Na2C03 in methanol by the 
5 procedure described in Example 41A to yield the tide compound ( 1.08 g, 30%). m.p. 
248°C. *H NMR (300 MHz, DMSO) 6 931 (d. 1H). 7.98 (dd, 1H), 7.96 (br s. 
1H), 7.91 (d, 1H), 7.48 (br s, 1H), 7.21 (br s, 2H). 3.80 (s, 3H). MS (DCI/NH3) 
m/e 268 (M+NH4) + - 

Example 46C 

Y| ft T hYl 1-m-ft-carbox ?midn-^^ 

hydrochloride 

The product from Example 46B was treated with 033 equivalents triphosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.276 g, 1.0 

1 5 mmol) and the compound resulting from Example 9D (0.246 g, 1 .0 mmol) were 
refluxed in THF (40 raL) for 24 hours. The reaction mixture was condensed in 
vacuo, taken up in EtOAc (50 mL), stirred for 1 hour, and filtered to give the free 
base. The compound was converted into the HC1 salt with MeOH/HCl, and 
recrystallized from EtOH/ether to give the tide compound (0. 1 17 g, 22%). m.p. 

20 >300°C. lH NMR (300 MHz, DMSO) 6 12.72 (d, 1H). 11.20(s, 1H). 9.08 (d. 
1H), 8.19 (d. 1H). 8.10 (s, 1H), 8.08 (d, 1H), 7.56 (s, 1H). 7.17 (t, 1H). 6.72- 
6.87 (m, 2H), 4.29 (m, 2H). 4.14 (m, 1H), 4.01 (m, 1H), 3.78 (s, 3H). 3.51 (m, 
2H), 3.01 (m, 1H), 2.58-2.85 (m, 3H), 1.79 (m, 2H). 1.62 (m, 2H). MS 
(DCI/NH3) m/e 491 (M+H)"*". Anal calcd for C26H26N4O4S HCI 0.75H20: C, 

25 57.77; H, 531; N, 10.36. Found: C, 57.85; H, 537; N, 10.17. 

Example 47 

*. rc . f{^QhRW».6-M "^ 

30 

Example 47A 
2 4-Dinitro- bep7amide 
2,4-Dinitrobenzoic acid (8. 17 g, 38.5 mmol) was treated with oxalyl chloride 
(3.90 mL, 44.7 mmol) . The resulting acid chloride was treated with saturated 
35 NH4OH solution (200 mL) to yield the tide compound (7.25 g, 89%). m.p. 202- 
204°C. lH NMR (300 MHz. DMSO) 6 8.75 (d, 1H). 8.58 (dd, 1H). 8.48 (br s. 
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1H), 7.99 (br s. 1H), 7.91 (d, 1H), 5.50-6.20 (br s, 2H). MS (DCI/NH3) m/e 229 
(M+NH4) + . 

?4-Dinitro-benzonitrile 
5 The product from Example 47A (7.23 g, 34.2 mmol) in POCI3 ( 100 mL) was 

heated to 95°C for 2 hours, and the solution was condensed in vacuo. The residue 
was carefully taken up in EtOAc and pH 7 buffer was carefully added. The layers 
were separated, the aqueous layer was extracted with 2x EtOAc, and the combined 
organic layers were washed with brine and dried over MgS04. The solution was 
10 condensed in vacuo to yield the title compound (6.12 g, 93%). m.p. 87-89*C. *H 
NMR (300 MHz, CDCI3) 6 9. 17 (d, 1H), &69 (dd, 1H). 8.21 (d, 1H). 

Example 47C 
3-Amino-2-carbom emoxv-6-nititvbeiizthioDhene 
1 5 The product from Example 47B (3.73 g, 193 mmol) was treated with 1 

equivalent ethyl thioglycoJate and 1 equivalent K2CO3 in ethanol by the procedure 
described in Example 41A to yield the title compound (235 g. 46%). m.p. 169- 
170»C. *H NMR (300 MHz, DMSO) 6 8.90 (d, 1H), 837 (d. 1H). 8.20 (dd, 1H), 
7.29 (br s, 2H). 43 1 (q, 2H), 13 1 (t, 3H). MS (DCI/NH3) m/e 284 (M+NH4) + . 

20 

Sample 47P 

^-i%//^ a R9bRWi5-6- Methoxv-233a.43.9b-hexahvdro-llHl-beiizlelisoindol^ 
yiw.thvn-f n.7.nitro-ben7 othieiKif3^.d1i^midine.2.^ hydrochloride 
The product from Example 47C was treated with 033 equivalents triphosgene 

2 5 by the procedure described in Example 42B. The resulting isocyanate (0.555 g, 1 .9 
mmol) and the compound resulting from Example 9D (0.418 g, 1.7 mmol) were 
treated by the procedure described in Example 42B to yield the Utle compound (0.525 
g, 58%). m.p. 276-278*C. *H NMR (300 MHz, DMSO) 6 12.79 (d, 1H), 10.96 (s, 
1H), 9.21 (s, 1H), 8.62 (dd, 1H), 836 (m, 1H), 7.17 (t, 1H), 6.71-6.86 (m, 2H), 

30 4.29 (m, 2H), 4.15 (m, 1H), 4.01 (m. 1H), 3.78 (s, 3H). 3.51 (m, 2H), 3.02 (m, 
1H). 2.60-2.85 (m, 3H), 1.79 (m, 2H), 1.62 (m, 2H). MS (DCI/NH3) m/e 493 
(M+H) + . Analcalcd forC25H24N4Q5S-HCI: C, 56.76; H. 4.76; N, 10.59. 
Found: C, 56.47; H, 4.84; N, 1035. 
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Example 48 

?- f2 - ff?aR QhRVr«-6-M«thnxv-23 4 S9b-hexahvdro-f lHl-bcnzfelisoindol-1- 
yn < >, h Y| 1 . r n.ft.nitro.ben 7 nthi ft nor3.2.d1nvrimidine-2.4( lH3H)-dione hydrochloride 

5 Example 48A 

^■Amino.2-ca^ nmethQxv-S-nim>benahiopheiw 
2-Chloro-5-nitrobeitzonitrile (25.0 g, 136.9 mmol), commercially available, 
was treated with 1 equivalent ethyl thioglycolate and 1 equivalent K2CO3 in ethanol 
by the procedure described in Example 41A to yield the tide compound ( 19.68 g, 
10 54%). m.p. 208-210°C. lH NMR (300 MHz. DMSO) 6 9.23 (d, 1H), 8.29 (d, 
1H), 8.1 1 (dd, 1H), 7.45 (br s, 2H). 4.29 (q, 2H), 1.31 (t, 3H). MS (DCI/NH3) 
m/e284(M+NH4) + - 

EaamalfeiSB 

? .[2 . fP»R QhRVr»-6- M »thnxv.233a d S9h.hexahvdro-M^benzfelisoindol-1- 
15 vi whvll -rn-8-nitm-ben7othie n nn 2-dlDvrimidine-2.4( lH3HVdione hydroch l oride . 

The product from Example 48A was treated with 033 equivalent triphosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.555 g, 1.9 
mmol) and the compound resulting from Example 9D (0.418 g. 1.7 mmol) were 
treated bv the procedure dscribed in Example 42B to yield the tide compound (0329 
20 g. 37%). m.p. 298-305'C. *H NMR (300 MHz, DMSO) 6 12.93 (d, 1H), 10.37 (s, 
1H). 9.48 (d, 1H), 8.42 (s, 2H), 7.17 (t, 1H). 6.72-6.86 (m. 2H), 4.29 (m. 2H). 
4.15 (m, IH), 4.02 (ra, 1H), 3.78 (s, 3H), 3.52 (m, 2H), 3.02 (m, 1H), 2.59-2.86 
(m. 3H), 179 (m, 2H), 1.61 (m, 2H). MS (DCI/NH3) m/e 493 (M+H)+. Anal 
calcdforC25H24N405SHa: C. 56.76; H. 4.76; N, 10.59. Found: C.56.51;H. 

25 4.70; N, 1033. 

Example 49 

*. f?.f f 3 JB OhRi-ra^M "*™"-^ 3 - 4 * 9b-hexahvdro-f 1 Hl-benzfeljsojndol- 1 • 
yJjgl fayiLJ n-S-acetq ipi^henTnthienoP ?-dlpvriimdine-2.4(lH3H)-dione 

hydrochloride 

30 

Example 49A 
3>r^amino-^ -rarhc^ethoxv-benzthiOPhene 
The product from Example 48A ( 10.4 g, 39. 1 mmol) was suspended in 
isopropanol (200 mL) and 37% HC1 ( 100 mL). SnCl 2 - 2H 2 0 (32.6 g. 144 6 mmol) 
3 5 was added, the reaction was refluxed for 2 hours, and then cooled, and concentrated. 
The residue was taken up in 1M NaOH (200 mL). and extracted with 4x CH2CI2. 
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The combined extracts were washed with water, dried over K2CO3, and condensed. 
The crude product was rccrystallized from EtOAc/hexane to yield 5.60 g (61%) of the 
title compound, m.p. 128-130°C. *H NMR (300 MHz, DMSO) 6 7.43 (d, 1H), 
7.1 1 (d, 1H), 6.90 (br s, 2H), 6.88 (dd, 1H), 5.19 (br s, 2H), 4.23 (q, 2H), 1.28 (t, 
5 3H). MS(DCI/NH3)m/e236M+. 

Example 49B 

VAmiTKv2-carixjmethoxv-Sa^tamido-benzthioDhene 
The product from Example 49A (530 g, 22.4 ramol) was dissolved in THF 
(40 mL) and toluene ( 120 mL) and diisopropylethylamine (4.69 mL, 26.9 mmol) and 

10 acetyl chloride (1.59 mL, 22.4 mmol) were sequentially added. The reaction was 
stirred for 20 min, poured into NaHCQ3 solution, and extracted with 4x CH2C12- 
The combined extracts were washed with NaHCQ3 solution, dried over MgS04, and 
condensed. The crude product was chromatographed on S1O2 using EtOAc as eluent 
to yield 3.22 g (52%) of the tide compound, m.p. 248°C. *H NMR (300 MHz, 

1 5 DMSO) 6 10.09 (br s, 1H), 8.34 (d, 1H), 7.73 (d, 1H), 7.50 (dd, 1H), 7.06 (br s, 
2H), 4.25 (q, 2H), 2.08 (s, 3H), 1.28 (t, 3H). MS (DCI/NH3) m/e 296 
(M+NH4) + . 

Example 49C 

^.fl.rr^aR.9bR>-ciy^Methoxv.2 -^^a.4^.9b.hexahvdro-riHl-ben2re1isoindol-l- 
20 vItethvlMll-8- acelamido-b^ 

hydrochloride 

The product resulting from Example 49B was treated with 033 equivalent 
triphosgene by the procedure described in Example 42B. The resulting isocyanate 
(0.578 g, 1.9 mmol) and the compound resulting from Example 9D (0.418 g, 1.7 

25 mmol) were treated by the procedure described in Example 42B to yield the free base 
of the title compound, which was chromatographed on S1O2 using 20% 
MeOH/EtOAc as eluent, taken up in a mixture of EtOAc (50 mL) and 96% formic acid 
(50 mL), condensed, and then taken up in toluene (50 mL), and condensed to yield 
the tide compound (0.292 g, 31%). m.p. 193-195°C. *H NMR (300 MHz, DMSO) 

30 6 10.20 (s, 1H), 8.71 (s, 1H), 8.18 (s, 2.9H), 8.00 (d, 1H), 7.61 (d, 1H), 7.19 (t, 
1H). 6.73 (dd, 2H), 4.05 (t, 2H). 3.73 (s, 3H), 3.24-3.42 (m, 3H), 2.69-2.81 (m, 
2H). 2.31-2.65 (m. 2H), 2.49 (t, 1H), 2.10 (s, 3H). 1.65 (ra, 2H), 1.48 (m, 2H). 
MS (DCI/NH3) m/e 505 (M+H)+. Anal calcd for C27H28N404S- 1 .9HC02H: C, 
58.63; H, 5.41; N, 9.46.' Found: C, 58.62; H, 5.48; N, 937. 
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foamplggQ 

^.r?_.«3,^9bRW^Methox v -?^a^^ 

vi whvii-r i 1-8-m N^imethvl aniin < vbefi7.othienor3.2-dlPvrimidine-2.4f lH3H>dione 

hytohtonde 

Example 50A 

?-^miiKv2^ rhnniethoxv-S-foiTnamido-ben2thiODbenc 
A mixture of 96% formic acid ( 1 .69 mL, 43. 1 mmol) and acetic anhydride 
(2.54 mL, 26.9 mmol) was heated to 70° C for 2 hours, cooled, and added to a 
solution of the product from Example 49A (5.00 g, 21.16 mmol) in THF (70 mL). 
The reaction was stirred at room temperature for 24 hours, and filtered The solution 
was condensed in vacuo, taken up in EtOAc, and filtered. The combined filtrates 
yielded 4.15 g (74%) of the title compound, m.p. 202-204'C. *H NMR (300 MHz, 
DMSO) 6 1032 (br s, 1H), 835 (d, 1H), 833 (d, 1H), 7.78 (d, 1H), 7.59 (dd, 
1H), 7.1 1 (br s, 2H), 4.26 (q, 2H), 1.29 (t, 3H). MS (DCI/NH3) m/e 282 
(M+NH4)+. 

Example 50B 
^-Amino-2-carfaome thoxv-5^^ 
The product from Example 50 A (1.78 g, 6.73 mmol) was added to a 
suspension of KOH (831 mg, 14.8 mmol) in DMSO (40 mL). Iodomethane (0.461 
mL, 7.41 mmol) was then added, and the reaction was stirred for 5 min. and poured 
into water (200 mL). The solution was extracted with 3x CH2CI2, and the extracts 
were washed with 2x water, dried over MgSO* and condensed. The residue was 
chromatogTaphed on S1O2 using 20% EtOAc/CH2Cl2 as eluent, to yield 1.05 g 
(56%) of the title compound, m.p. 173-175°C. *H NMR (300 MHz. DMSO) 6 8.59 
(s, 1H), 8.12 (d. 1H). 7.89 (d. IH). 7.55 (br s. 1H). 7.13 (br s. 2H), 4.27 (q. 2H), 
3.43 (s, 3H), 1.30 (t, 3H). MS (DCI/NH3) m/e 296 (M+NH4) + - 

Example 50C 

^-Aminn-?^bomet hoxv.s.NN^methvlamiiK>-bergthiophcne 
The product from Example 50B ( 1.91 g, 6.86 mmol) was dissolved in THF 
(50 mL) and cooled to 0°C, and 10 M BH3 DMS solution ( 1.72 mL, 17.2 mmol) was 
added. The reaction was warmed to room temperature, stirred for 6 hours, and 
quenched by the slow addition of MeOH (8 mL). The reaction was condensed in 
vacuo, taken up in THF ( 150 mL) and TMEDA ( 15 mL), and stirred for 12 hours. 
The solution was then added to Na2C03 solution (250 mL). and extracted with 3x 
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EtOAc, and the extracts were washed with water, and brine, dried over K2CO3, and 
condensed. The crude product was chromatographed on S1O2 using 20% 
EtOAc/hexane as eluent, to yield 0.80 g (49%) of the title compound. *H NMR (300 
MHz, DMSO) 6 7.58 (d, 1H), 7.40 (d, 1H). 7.10 (dd, 1H), 7.06 (br s, 2H), 4.23 
5 (q, 2H), 2.94 (s, 6H), 1.28 (t, 3H). MS (DCI/NH3) m/e 265 (M+H)+. 

Example SOD 
342-r(3aR_9bRl-cfr-6- Met)K>xv-233aA5.9b^ 
vltethvll-m-8-NJsI-dimemvlamiiKvr^ 

hydrochloride 

The product from Example 50C was treated with 033 equivalent triphosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.464 g, 1 .6 
mmol) and the compound resulting from Example 9D (037 g, 1.5 mmol) were treated 
by the procedure described in Example 42B to yield the free base of the Utle 
compound, which was chromatographed on S1O2 using 20% MeOH/EtOAc as eluent 
The free base was converted into the HQ salt with MeOH/HCl, and recrystallized 
from EtOH/ether to give the title compound (0.586 g, 69%). m.p. 240-243°C. l H 
NMR (300 MHz. DMSO) 6 1237 (d, 1H), 10.92 (s, 1H), 7.95 (m, 2H), 738 (m. 
1H), 7.17 (t, 1H), 6.72-6.87 (m, 2H), 4.50 (s, 1H), 4.29 (m, 2H), 4.15 (m, 1H), 
4.02 (m, 1H), 3.78 (s, 3H), 3.51 (m, 2H), 3.02 (s, 6H), 3.01 (m, 1H), 2.60-2.85 
(m, 3H), 1.79 (m, 2H), 1.61 (m, 2H). MS (DCI/NH3) m/e 491 (M+H)+. Anal 
calcdforC27H30N4O3S 3.22HC1: C, 5334; H, 5.51; N, 9.21. Found: C, 53.35; 
H, 5.43; N, 9.09. 

Example 51 

3-f2-rf 3aR.9bR>-c«-6 -Methoxv-233a.45.9b-hexahvdro-f lHI-benzfelisoindol- 1 - 
vltethvll-fl !-7-carboxamid(vbenzouiienof32-dlPvrimidine-2.4( lH3H)-dione 

hydrochloride 

Example 51A 

30 3-Amin t v2^arbomethoxv-6<aiboxamido-beiizm^ 

The product from Example 42A (2.46 g, 10.6 mmol) and ground KOH (7. 12 
g, 127 mmol) were taken up in arr-butanol (80 raL) to form a slurry, which was 
refluxed for 24 hours. The mixture was cooled, poured into water, and the solution 
adjusted to pH 3 with 37% HQ. The resulting mixture was filtered, and the crude 

3 5 ami do acid was dissolved in DMSO ( 1 25 mL) and MeOH (75 mL) and stirred at room 
temperature. A 2.0 M solution of trimeuyisilyldiazomethane (TMSCHN2) in 
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hexanes (8 mL) was added slowly. The reaction was stirred an additional 10 min, 
and condensed in vacuo. The crude product was chromatographed on Si02 using 
EtOAc as eluent, and the residue was recrystallized from MeOH/EtOAc to yield 0.90 g 
(34%) of the title compound. *H NMR (300 MHz, DMSO) 6 8.32 (d, 1H), 8.21 (d. 
5 1H), 8.1 1 (br s, 1H), 7.88 (dd, 1H), 7.52 (br s, 1H), 7.22 (br s, 2H), 3.81 (s, 3H). 
MS (DCI/NH3) m/e 268 (M+NH4) + . 

Example 51B 

7.p. ( p a pohT?^r».6.Me thn^v.?_3^ a .4^.9b-hexahvdn>-[lH1-ben7Jeti 
10 yiwhvll-n i-7-rflrhnxamido- b pn7nthienof3.2-dlDvrimidine-2.4( 1 H3H)-dione 

hydrochloride 

The product from Example 51A was treated with 033 equivalent triphosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.462 g, 1.67 
mmol) and the compound resulting from Example 9D (0369 g, 1.5 mmol) were 

1 5 treated by the procedure described in Example 42B to yield the free base, which was 
taken up in 4.0 M HC1 in dioxane, and triturated with EtOH to give the tide compound 
(0. 191 g, 24%). m.p. >300°C. *H NMR (300 MHz, DMSO) 6 12.88 (d. 1H). 
10.48 (s. 1H), 8.60 (s, 1H), 8.46 (dd, 1H). 8.20 (s, 1H). 8.02 (dd. 1H), 7.62 (s. 
1H), 7.17 (t, 1H), 6.72-6.87 (m, 2H), 4.29 (m, 2H), 4.16 (m. 1H), 4.02 (m, 1H). 

20 3.78 (s, 3H), 3.51 (m, 2H), 3.02 (m, 1H). 2.60-2.85 (m, 3H), 1.79 (m, 2H), 1.61 
(m, 2H). MS (DCI/NH3) m/e 491 (M+H)+. Anal calcd for 
C26H26N4O4S-2HC10.72H2O: C, 54.17; H, 5.15; N, 9.72. Found: C, 54.26; 

H, 5.39; N, 935. 

Example 52 

25 i.f^.rnaR9bR^r«-6.Methox v-2^3a.4!5.9b-hexahvdro-flHl-benzfelisoindol-l- 
vimh VlH 1 l-R-rN-mgthvlcartx>xa midoVbenzothienof3.2-dlPVTimidine-2.4( 1H3H> 

dione hydrochloride 

Example 52A 

30 ^.rvano^chi nrcvN-methvlcarboxamide 

The product from Example 44A (3.81 g, 21.0 mmol) was treated with oxalyl 
chloride (109 mL. 23.1 mmol). The resulting acid chloride was poured into a stirred 
mixture of methylamine solution ( 150 mL) and EtOAc ( 150 mL), and the reaction 
stirred for 10 min. The layers were separated, the aqueous layer was extracted with 

35 2x EtOAc. and the combined organic layers were nnsed with 2x 1M HC1, and brine, 
and dried over MgSO* The solution was condensed, and the residue was 
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recrystallized from EtOAc to yield 2.53 g (62%) of the title compound, m.p. 154- 
156°C. *H NMR (300 MHz, CDCI3) 6 8.70 (br q. 1H), 835 (d, 1H). 8.23 (dd, 
1H), 7.98 (d. 1H), 2.80 (d, 3H). MS (DCI/NH3) m/e212 (M+NH4) + . 

5 Example 52B 

3.Amino-2-<*rhfMiiethoxv-S- fN-m^ 

The product from Example 52A (232 g, 12.95 mmol) was treated with 1 
equivalent methyl thioglycolate and 1 equivalent Na2C03 in methanol by the 
procedure described in Example 41A to yield the title compound ( 1.91 g, 56%). m.p. 
1 0 222°C. *H NMR (300 MHz, DMSO) 6 8.66 (s, 1H), 8.46 (br q, 1H), 7.91 (s, 2H), 
7.34 (br s, 2H), 3.80 (s, 3H), 2.82 (d, 3H). MS (DCI/NH3) m/e 282 (M+NH4)+. 

Example 52C 

^-f?.-rnaR.9bR^-c«^ Methoxv.233a.4^.9b-hexahvdro-nHl-benzrelisoindol-l- 
15 vltethvlUn^ rN-memvlcarboxami^^ 

dione hydrochloride 
The product from Example 52B was treated with 033 equivalent triphosgene 
by the procedure described in Example 42B. The resulting isocyanate (0.522 g. 1.8 
mmol) and the compound resulting from Example 9D (0394 g, 1.6 mmol) were 
20 treated by the procedure described in Example 42B to yield the title compound (0368 
g. 43%). m.p. >300°C. *H NMR (300 MHz, DMSO) 6 12.77 (d, 1H), 10.84 (s, 
1H), 9.00 (d, 1H). 8.62 (d, 1H), 8.20 (dd. 1H), 8.04 (dd. 1H), 7.18 (t. 1H). 6.72- 
6.87 (m, 2H), 4.29 (m, 2H), 4.15 (m, 1H), 4.01 (m, 1H), 3.79 (s, 3H). 3.52 (m, 
2H), 3.02 (m, 1H). 2.84 (d, 3H). 2.61-2.89 (m, 3H). 1.79 (m. 2H), 1.62 (m, 2H). 
25 MS (DCI/NH3) m/e 505 (M+H)+. Anal calcd for C27H28N404S- 1.9HCI: C, 
5631; H, 5.25; N, 9.76. Found: C, 56.51 ; H, 5.40; N, 9.64. 

Example53 

74^^naR9bR^i5-6-Methoxv-233 a43.9b-hexahvdro-flH1-benzfelisoindol-l- 
30 yimhYlHmi da ™ f * &g]auimaflinfc&81 lH3Hl-dione hydrochloride 

SAmino-6-carbomethoxy-benzimidazole (Keyser and Leonard. JOC.41, 
( 1976), pp 3529-3532) was treated with triphosgene as described in Example 9E 
The resulting isocyanate (480 mg, 13 mmol) and the compound resulting from 
Example 9D (400 mg, 1.6 mmol) were re fluxed in 30 mL of toluene for 16h and 
3 5 concentrated. The residue was flash chromatographed on silica (8: 1: 1 EtOAc / water 
/ formic acid) and then converted to the title compound by treatment with methanolic 
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HCI.to yield the title compound, m.p. 301-304 32% yield. »H NMR (300 MHz, 
D6-DMSO) d 1.52-1.68 (m, 1H). 1.70-1.85 (m, 1H), 2.30-2.57 (m, 1H). 2.60-2.84 
(m. 3H), 2.95-3.10 (m, 1H), 3.33-3.60 (m. 3H), 3.75 (s, 3H). 3.96-4.08 (m. 1H), 
4.09-4.19 (in, 1H), 4.26 (m, 2H), 6.73 (d, 1H), 6.83 (d, 1H), 7.17 (t, 1H), 7.50 
5 (s. 1H). 8.30 (s, 1H), 9.15 (s, 1H), 10.56 (s, 1H), 1 1.18 (s. 1H). MS (DCI/NH3) 
m/e 432 (M+H)+. Anal calcd for C24H25N503 • 2HCI • H20: C, 55. 18; H, 5.60; 
N, 13.41. Found: C, 54.91; H, 5.26; N, 13.28. 

Example 54 

10 3-f?-( ( 3aR.9bR WK-6.Methoxv -2.3 3a.4.5.9b-hexahvdro-f lHl-benzlelisoindol- 1 - 
vi^thvn-rn-9^ano-b en7othienor3^-dlDvrimidine-2.4(lH3H)-dione hydrochloride 

Example 54A 

^.Amino-2.cai^ethoxv-4-cvaiK)-beiiahiopheDe 
1 5 23-Didicyanonitrobenzene (2.6 g, 15 mmol) was treated with 1 eq of methyl 

thioglycolate and 1 eq sodium carbonate in methanol as described in Example 41 A to 
give the utle compound in 47% yield, mp 169- 170 °C. 1H NMR (300 MHz, D6- 
DMSO d 3.83 (s, 3H), 6.66 (bs. 2H), 7.68 (t, J = 8 Hz, 1H), 7.97 (d, J = 8 Hz, 
lH),830(d,J = 8Hz, 1H). MS (DCI/NH3) m/e 250 (M+NH4)+. 

20 

Example 34B 

3.r%rn a R9hRW«-6-Me thoxv-23^ 
vIlethvlMll-Q-cvaixvh enzo^^ 

The product from Example 54A (350 mg, 1 .5 mmol) was treated with 

25 triphosgene as in Example 9E The resulting isocyanate (380 mg, 1 .5 mmol) and the 
compound resulting from Example 9D (370 mg, 1 .6 mmol) were refluxed in 30 mL 
of THF for 16h and concentrated. The residue was flash chromatographed on silica 
( 18: 1: 1 EtOAc / water / formic acid) and then converted to the title compound with 
methanolic HC1. 360 mg, 47% yield, m.p. 306-308 °C. J H NMR (300 MHz, D6- 

30 DMSO) d 1.52-1.68 (in. 1H). 1.70-1.85 (m, 1H). 233-2.58 (m, 1H), 2.62-2.92 
(m. 3H), 2.95-3.08 (m. 1H). 3.44-3.60 (m. 3H). 3.77 (s, 3H), 3.94-4.17 (m, 2H), 
4.19-4.35 (m, 2H), 6.73 (d, 1H). 6.84 (d, 1H), 7.17 (t, 1H), 7.82 (t, 1H), 8.18 (d, 
1H), 8.55(d 1H). MS (DCI/NH3) m/e 473 (M+H)+. Anal calcd for C26H24N403S 
• HC1 • 0.25 H20: C, 60.81 ; H, 5.01 ; N, 10.91 . Found: C, 60.90; H, 4.85; N, 

35 10.90. 
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Example 55 

? _f? . {^ a RQhRWfr-6 - Mrthoxv.2^3a.4 5.9^^ 

ylfrthvl H 1 l-^-cvano-be n Tnthienorg^ipyriniidine-ZAl H3H)-dione hydrochloride 

3-Aminfv2-car hnmethoxv-7-cvaiKvbenzthiophene 
2-chloro-13-dicyanobenzene (972 mg, 6.0 mmol) was treated with 1 eq of 
methyl thioglycolate and 1 eq sodium carbonate in methanol as described in Example 
41A to give the tide compound in 65% yield. 1H NMR (300 MHz, D6-DMSO d 
10 3.83 (s, 3H), 7.38 (bs, 2H), 7.62 (t, J = 8 Hz, 1H), 8.10 (d, J = 8 Hz, 1H), 8.50 
(d, J = 8 Hz, 1H). MS (DCI/NH3) m/e 250 <M+NH4)+. 

Example 55B 

r/n a R 9hR>-c«-6-M gthnxv-2-3.3a.4.5.9b-hexahvdro-l 1 Hl-benzfelisoindol- 1 - 

15 vltethvnJII-6-c v an^benzothi^ 

The product from Example 55A (350 mg, 13 mmol) was treated with 0.33 eq 
triphosgene as in Example 9E The resulting isocyanate (380 mg, 13 mmol) and the 
compound resulting from Example 9D (370 mg, 1.5 mmol) were refluxed in 30 mL 
of THF for 16h and concentrated The residue was flash chromatographed on silica 

20 (18:1:1 EtOAc / water / formic add) and then converted to the title compound with 
methanolic HC1; 540 mg, 68% yield. m.p. 265-269 *C. »H NMR (300 MHz, D6- 
DMSO) d 132-1.68 (m, 1H), 1.70-1.85 (m, 1H), 233-238 (m, 1H). 2.62-2.92 
(m, 3H), 2.95-3.08 (m, 1H), 3.44-3.60 (m, 3H), 3.77 (s, 3H), 3.94-4.20 (m, 2H), 
4.20-4.35 (m, 2H). 6.73 (d, 1H). 6.84 (d. 1H). 7.17 (t, 1H). 7.82 (t, 1H), 8.27 (d, 

25 1H), 8.74(d 1H) 10.55 (bs, 1H), 12.95 (s, 1H). MS (DC1/NH3) m/e 473 <M+H)+. 
Anal calcd for C26H24N403S • HC1 • 1.0 H20: C. 59.25; H, 5.16; N. 10.63. 
Found: C. 59.49; H, 4.75; N, 10.54. 

Example 56 

30 ^%/naR.9bRWi^Methox v -?3^ 

vl tethvlU 1 l^- rhlom-benzotbienor3.2-d1pvriniidine-2.4( 1 H3H)-dl0ng 

hydrochloride 



35 
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Example 56A 
2^-Dichlorobenzamide 
A soln of 23-dichJorobenzoic acid { 10.0 g, 52.4 mmol) and oxalyl chloride 
(7.0 g, 55 mmol) in 100 mL of toluene was refluxed for 4h, cooled and concentrated. 
The resulting acid chloride was added to a mix of EtOAc and 12N ammonium 
hydroxide and stirred vigorously. The layers were separated and the EtOAc layer was 
washed with 1 M HC1, brine, dried (MgS04) and concentrated to give 9.4 g, 95% 
yield of the benzamide. 1H NMR (300 MHz, CDC13) d 6.06 (bs, 2H). 7.28 (t, J = 
8 Hz, 1H), 7.54-7.62 (m, 2H). MS (DCI/NH3) m/e 207 (M+NH4)+. 

EsamclsJ6JB 

2 ^.nirhlnmbenzonitrile 
The product from Example 56A (9.4 g, 50 mmol) in 150 mL POCl 3 was 
heated for 2h at 95 °C. The soln was cooled and concentrated The residue was 
partitioned between EtOAc and 10% aq potassium carbonate. The layers were 
separated and the EtOAc layer was washed 2 x 50 mis with water, with brine, dried 
(MgS04) and concentrated to give a 96% yield (8.2g, m.p. 60-61 °C)of the 
benzonitrile. 1H NMR (300 MHz, CDCI3 7.34 (t, J = 8 Hz, 1H), 7.62 (dd, J = 8,1 
Hz, 1H), 7.71 (dd, J = 8,1 Hz, 1H). 

Example 56C 
^- A m ■ nr>-?^rhomet)v>xv-7-chloro- benzthic»phene 
The product from Example 56B ( 1.7 g, 10 mmol) was treated with 1 eq of 
methyl thioglycolate and 1 eq sodium carbonate in methanol as described in Example 
41 A to give after chromatography (4:1 hexane/EtOAc) the title compound in 12% 
yield. IH NMR (300 MHz, CDC13) d 3.81 (s, 3H). 5.90 (bs, 2H), 734 (t, J = 8 
Hz, 1H), 7.48 (dd. J = 8.1 Hz, 1H), 7.56 (dd, J = 8,1 Hz, 1H). MS (DC1/NH3) 
m/e 259 (M+NH4)+. 

Example 56P 

Vf?.rttaR.9hRW«.6.Meth ™ v.^^ 

ylfrih-Yn -f 1 ^chioro - henrothienors^.-dlnvrimidine-Z.^ 1 H3HVdione 

hydrochloride 

The product from Example 56C (300 mg, 1.25 mmol) was treated with 033 
eq triphosgene as in Example 9E The resulung isocyanate (300 mg, 1 12mmol) and 
the compound resulung from Example 9D (270 mg, 1. 1 mmol)) were refluxed in 30 
mL of THF for 16h and concentrated. The residue was flash chromatographed on 
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silica ( 18: 1: 1 EtOAc / water / formic acid) and then converted to the title compound 
with methanolic HC1. 320 mg of a white solid, m.p.250-253 °C, 55% yield. »H 
NMR (300 MHz, D6-DMSO) d 1.52-1.68 (m, 1H), 1.70-1.85 (m, 1H), 233-2.58 
(m, 1H), 2.62-2.86 (m, 3H), 2.95-3.08 (m, 1H), 3.44-3.60 (m, 3H), 3.77 (s, 3H), 
5 3.94-4.20 (m, 2H). 4.20-4.35 (m, 2H). 6.73 (d, 1H), 6.84 (d, 1H), 7.17 (t, 1H), 
7.63 (t, 1H), 7.81 (d, 1H), 8.42 (d, 1H), 10.82 (s, 1H), 12.81 (s, 1H). MS 
(DCI/NH3) m/e 482 (M+H)+. Anal calcd for C25H24N303SC1 • HC1 • 0.75 H20: 
C. 56.42; H, 5.02; N, 7.90. Found: C. 56.20; H, 4.62; N, 7.94. 

io Esampifeg 

3-p-rn a R.9bR^-ci5-6- Methoxv-233a-4A9b-hexahvdio-riH1-beiizfelisoin<to^ 
vltethvll-f 1 1.7-ch lorD-benzothienof3.2.dl P vrimidine-2.4/ lH3H)-dione 

hydrochloride 

15 Example 57A 

^-AmirK>2-carbomethoxv^hlort>benzthiQDhene 
2-nitro-4-chlorobenzonitrile (1.94 g, 10.6 mmol) was treated with 1 eq of 
ethyl thioglycolate and 1 eq potassium carbonate in EtOH as described in Example 
41 A to give after chromatography (4: 1 hexane/EtOAc) the tide compound in 31% 
20 yield. 1H NMR (300 MHz, CDC13) d 138 (t,J = 7Hz,3H), 4.36 (q, J = 7 Hz. 
2H). 5.85 (bs. 2H), 7.33 (dd. J = 9,2 Hz, 1H), 7.54 (d, J = 9 Hz. 1H). 7.1 (d, J = 2 
Hz, 1 H). MS (DC1/NH3) m/e 256 (M+HH- 

Example 57B 

25 34:M<3aR.9bRW»«-6-Metho% v-233a.43.9b-hex^^ 

vltethvlU 1 1.7-chlorD-benzoth ienof3.2-dlD\Timidine-2.4( lH3H)-dione 

hydrochloride 

The product from Example 57A (300 mg. 1 . 18 mmol) was treated with 033 
eq triphosgene as in Example 9E The resulting isocyanate (300 mg, 1. 12mmoJ) and 

30 the compound resulting from Example 9D (270 mg. 1. 1 mmol)) were refluxed in 30 
mL of THF for 16h and concentrated. The residue was triturated with EtOAc and 
filtered to give the free base which upon treatment with methanolic HQ gave the title 
compound in 52% yield (300 mg). m.p. 278-280 °C. *H NMR (300 MHz. D6- 
DMSO) d 1.52-1.68 (m. 1H). 1.70-1.85 (m. 1H). 233-2.58 (m. 1H). 2.62-2.86 

35 (m. 3H). 2.95-3.08 (m. 1H), 3.44-3.60 (m. 3H), 3.77 (s. 3H). 3.94-4.20 (m. 2H). 
4.20-4.35 (m. 2H), 6.73 (d. 1H), 6.84 (d. 1H). 7.17 (t. 1H). 7.62 (d, 1H), 833 (s. 
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1H), 8.41 (d, 1H), 10.72 (s. 1H), 12.74 (s, 1H). MS (DCI/NH3) ra/e 482 (M+H)+. 
Anal calcd for C25H24N303SC1 • HC1 • 0.5 H20: C, 56.93; H, 4.97; N, 7.97. 
Found: C, 57.07; H, 5.08; N, 7.76. 

5 Example 58 

^.f?.fnaR.9bR^c«^ MethoTv.233a.4A9b-hexahvdro-flHl-benzfelisoindol-l- 
yltethvlMn^NmorpholiiKxa itoxa™ 

2.4/lHJffi.dione hydrochloride 

io Example 5SA 

^-rvano-4-ChlortvN-moroholinobenzamide 
3-cyano-4-chlorobenzoic acid (2.0 g, 1 13 mmol) was treated with oxalyl 
chloride. The resulting acid cloride 23 g, 1 13 mmol) was treated with 2.2 g (24 
mmol) of morpholine in methylene chloride to give after chromatography (1:1 
15 hexane/EtOAc) the title compound in 78% yield (23 g). 1H NMR (300 MHz, D6- 
DMSO) d 3.47-3.70 (m, 8H), 7.76 (dd, J = 93 Hz, 1H). 7.84 (d, J = 9 Hz, 1H), 
8.06 (d, J = 2 Hz, 1H). MS (DCI/NH3) m/e 268 (M+NH4)+. 

Example 5SB 

20 3-Amino-2<aifaomemoxv- S(N-monAolri^^ 

The product from Example 58A (2.1 g, 8.4 mmol) was treated with 1 eq of 
methyl thioglycoJate and 1 eq sodium carbonate in MeOH as described in Example 
41A to give after chromatography (7:3 hexane/EtOAc) the title compound in 52% 
yield, 1.4 g. 1H NMR (300 MHz, CDC13) d 3.47-3.85 (m. 8H), 3.90 (s. 3H), 

25 5.95 (bs, 2H). 7.45 (dd, J = 9,2 Hz, 1H), 7.75 (d, J = 9 Hz, 1H), 7.77 (d, J = 2 
Hz. 1H). MS (DCI/NH3) m/e 338 (M+NH4)+. 

Example 58C 

Vf?.rn a R9bRW«-6- Methoxv-233a-4A9b-hexahvdro-flHl-benzlelisoindol-l- 
30 v-nethvH-1 1 1-8 -rNmorpholinocartoxanudoVbe 

1 4nH3ffl-dione hydrochloride 
The product from Example 58B (320 mg, 1.0 mmol) was treated with 0.33 eq 
triphosgene as in Example 9E The resulting isocyanate ( l.o mmol) and the 
compound resulting from Example 9D (250 mg, 1.0 mmol)) were refluxed in 30 mL 
35 of THF for 16h and concentrated. The residue was triturated with EtOAc and filtered 
to give the free base which upon treatment with methanolic HC1 gave the title 
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compound in 20% yield (120 mg),m.p. 222-228 «C. *H NMR (300 MHz, D6- 
DMSO) d 1.52-1.68 (m. 1H), 1.70-1.85 (ra, 1H), 233-2.58 (m, 1H), 2.62-2.86 
(m, 3H), 2.95-3.08 (m, 1H), 3.24-3.72 (m, 1 1H), 3.77 (s, 3H), 3.94-4.20 (m. 2H). 
4.20-4.35 (m, 2H), 6.73 (d, 1H), 6.84 (d, 1H), 7.17 (t, 1H), 7.68 (d, 1H), 8.21 (d, 
5 1H), 8.50 (s, 1H), 10.48 (s, 1H), 12.69 (s, 1H). MS (DCI/NH3) m/e 561 (M+H)+. 
Anal calcd for C30H32N4O5S • HC1 • 1.0 H2Cfc C, 58.58; H, 5.73; N, 9. 1 1. 
Found: C, 58.45; H, 5.64; N, 8.88. 

Example 59 

10 V[?-/naR.9bR W»-6-Metho Tv-?3 3a.4^.9b-hexahvdro-f 1 Hl-benzfelisoindol- 1- 
y >whvlUn4Uslmethv l-acetamido-^^ 

hydrochloride 

Example 59A 

15 ^-Amincy2-cart)nmethox^-5 ^N-Methvn-a«tamido-te 

The product from Example 49B (556 mg, 2.0 mmol) was treated with Mel 
(2.0 mmol) and powdered KOH (4 mmol) in 3 ml of DMSO at 25°C for 15 min. The 
mixture was poured into 20 mL of ice water and extracted 3x 25 mL with EtOAc. The 
extracts were combined, dried (MgS04) and concentrated. Rash chromatography 

20 (4: 1 methylene chloride/EtOAc ) gave 250 mg (48% yield) of the title compound. 1 H 
NMR (300 MHz, CDC13) d 1.40 (l, J = 7 Hz, 3 H), 1.89 (s. 3H), 332 (s, 3H), 
437 (q. J = 7 Hz. 2H), 5.87 (bs, 2H), 7.29 (dd, J = 9,2 Hz. 1H), 7.46 (d, J = 2 
Hz. 1H), 7.78 (d, J = 9 Hz, 1H) . MS (DCI/NH3) m/e 310 (M+NH4)+. 

25 Example 59B 

t.p./naR QhR w»-6-Methoxv-233 a 4A9b-hexahvdro-l 1 Hl-benzfelisoindol- 1- 

Yi ) f t^vllJn.frN.m e thv Uac e tamido-ben7omienor32-d1PVTimi 

hydrochloride 

The product from Example 59A (280 mg. 0.96 mmol) was converted to the 
30 tsocyanate as desribed previously and combined with the product of Example 9D as 
described previously. Chromatography ( 15: 1: 1 EtOAc / water / formic acid) gave 
300 mg (54% yield) of the tide compound as the formic acid salt, m.p. 158-164 °C. 
1H NMR (300 MHz. D6-DMSO) d 1.38-1.50 (m. 1H). 1.58-1.70 (m. 1H). 1.72- 
1.95 (m. 3H). 2.10-2.28 (m, 2H), 237-2.50 (m, 2H), 2.53-2.72, m. 4H), 3.15- 
35 332(m. 6H). 3.72 (s, 3H), 4.03 (t, 2H), 6.72 (d, 2H), 7.08 (t, 1H). 7.62 (dd, 1H). 
8.14 (d. 1H). 830 (d. 1H). 831 (s. 1H). MS (DCI/NH3) m/e 519 (M+H)+. Anal 
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calcd for C28H30N4O5S • HC02H • 0.5 H2Q C, 60.72; H, 5.80; N, 9.77. Found: 
C, 60.43; H, 5.76; N, 9.72. 

Example fl) 

^- f2 - ff?aRQbR^crc^Methoxv-2^J3a.4A9b- hexahvdro-riH1-benzrelisoindoUl- 
5 y|y>thvlMn.^N-methoxvc ai^xam^^ 

rfione hydrochloride 

Example 6QA 

^.rvano-4-c hloro-N.methoxvbenzamide 
1 0 The product from Example 44A was converted into the acid chloride as 

described in Example 45A and treated with methoxylamine to give the title compound 
in 78% yield. 1H NMR (300 MHz, D6-DMSO) d 3.70 (s, 3H), 7.90 (d, J = 9 Hz, 
1H), 8.50 (dd, J = 9,2 Hz, 1H). 8.28 (d, J = 2 Hz. 1H), 12.03 (s. 1H). 

15 Example 60B 

VAmino-2-cart™methoxv-5^N -meth^^ 

The product from Example 60A was treated with methyl thioglycdate and 
sodium carbonate in MeOH as described previously to give a 15% yield of the title 
compound. 1H NMR (300 MHz, D6-DMSO) d 3.73 (s, 3H), 3.80 (s, 3H), 7.28 
20 (bs, 2H), 7.78 (dd, J = 9,2 Hz, 1H), 7.92 (d, J = 9 Hz, 1H), 8.61 (d, J = 2 Hz, 
1H), 11.78 (s, 1H). 

Example 60C 

^-f?wnaR 9bR^ci5^Methoxv-23 3a-4.5.9b-hexahvdro-f lHl-benzfelisoindol- 1 - 
25 vhethvtl-F 1 1.8-m-methoxv c arboxamido^hen7othienof32-dlDVrimidine-2.4( 1H3HV 

dipne hydrochloride 
The product from Example 60B (370mg, 132 mmd) was converted to the 
isocyanate as desribed in Example 42B and combined with the product of Example 9D 
as described previously. The residue was triturated with EtOAc and filtered to give 
30 the free base which upon treatment with HC1 in dioxane gave the title compound in 
73% yield, m.p. 235-240 °C. »H NMR (300 MHz, D6-DMSO) d 1.52-1.68 (m. 
1H), 1.70-1.85 (m, 1H), 233-2.58 (m, 1H). 2.62-2.86 (m, 3H), 2.95-3.08 (m, 
1H), 3.42-3.55 (m, 3H), 3.75 (s, 3H), 3.77 (s, 3H). 3.94-4.20 (m, 2H). 4.20-435 
(m, 2H). 6.73 (d, 1H), 6.84 (d, 1H), 7.17 (t, 1H). 7.92 (d. 1H), 8.21 (d, 1H), 8.94 
35 (s. 1HU0.58 (s, 1H), 1 1.95 (s, 1H), 12.78 (s.l H). MS (DCI/NH3) m/e 521 
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(M+H)+. Anal calcd for C27H28N405S • HC1 • H20: C, 5639; H, 5.43 N, 9.74. 
Found: C, 56.68; H, 536; N, 9.56. 

Example 61 

5 3J2^3aR.9bRW«-6-Methoxv -233aA5.9b^ 

vttethvll. 1 .methvl-Dvr idof2'3':4.51thienor3.2-dlDvrimidine-2.4f lH3H)-dione 

dihvdrochloride 

Example 61A 

10 3-N-Methvlamino-2^arbcmethoxvthienor33.blDvridine 

To a 0°C suspension of sodium hydride (0.13g 60 % in oil, 33 nunol) in 
DMF (5 mL) under N2 was added a solution of 3-amino-2-carbomethoxythieno[3^- 
b]pyridine (.62 g, 3.0 mmol), prepared as described in /. Heterocyclic Chem., 85 
( 1987), dropwise. After stirring at 25°C for 30 mm the RXN was cooled to 0*C and 

1 5 Mel (0.20 mL, 33 mmol) was added. After 1 h at 25C, the RXN was partitioned 
between Et20 and H20. The Et20 layer was washed with H20, washed with brine, 
dried (MgS04), filtered, cone., and chromatographed (10:1 hex:EtOAc) to yield 460 
mg (70 %) of the desired product and 170 mg (24%) of the dimethylamino 
compound: 'H NMR (300 MHz, CDCl3(mono-methyl compound)) 6 3.65 (s, 3H), 

20 3.89 (s, 3H), 730 (dd, 1H), 735 (bs, 1H), 8.01 (dd, 1H), 8.52 (dd, 1H); MS 
(DC1/NH3) mJe 223 (M+H)+. 

Example 61 B 

3.f 2-f HaR 9bRl-r t»^-Methoxv.233 a.43.9b-hexahvdro-f 1 Hl-benzfelisoindol- 1- 
25 vltethvll- 1 -methvl-pvridof2'3':4.51thienof 3.2-dlDvrimidine-2.4f lH3H)-dione 

^hydrochloride 

The product from Example 61 A (340 mg, 1.8 mmol), B3N (0.59 mL, 4.2 
mmol). and phosgene (0.8 mL of 1.93 M sin in toluene) were reacted to yield the 
intermediate carbamoyl chloride, which was reacted with the product from Example 

30 9D (.40 g, 1 .6 mmol) to provide 0.60 g (80 %) of the desired product which was 
convened to the HCI salt: m.p. 254-257°; >H NMR (300 MHz, CDCl 3 (free base)) 6 
1.46-1.60 (m, 1H), 1.69-1.81 (m, 1H). 2.22-235 (m. 2H). 2.48-2.60 (m, 2H), 
2.64-2.92 (m, 3H), 336-3.49 (m, 3H), 3.80 (s, 3H), 4.29 (s, 3H), 430 (t, 2H), 
6.66 (d, 1H), 6.76 (d, 1H), 7.10 (t, 1H), 7.44 (dd. 1H), 8.23 (dd. 1H). 8.78 (dd. 

35 1H); MS (DCI/NH3) mle 463 (M+H) + ; Analysis calc'd for C25H26N4Q}S.HC1: C, 
60.17; H. 5.45; N, 11.23; found: C, 60.13; H. 5.61; N, 11.14. 
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Example 62 

^-pwf^ a R9bR^ci^ M e thoxv.233a.4A9b.hexahvdrc>-riH1-benzre1isoindol-l- 
vltethvl i-8-chlom-pvridof2 , 3 ':4_ < >1thienor3.2-dlDvrimidine-2.4^ 1 H ,3H)-dione 
5 dihvdrochloride 

Example 62A 

^.Amino.2.car ^ethoxv-S^hlorothienof3.2-blPVridine 
an d minn-2^arbome thoxv-7-chlorothienor32-b1Pvridinc 

10 To a solution of 3-chloro-2-cyanopyridine (40g, 0.29 mol) in 500 raL acetic 

acid added hydrogen peroxide (30 %, 52 g, 0.45 mol) dropwise. After stirring at 
90°c for 18 h, the reaction is cooled to 25°C and a solution of sodium sulfite (57 g, 
0.45 mol) in H2O is added dropwise. The reaction is concentrated to remove the bulk 
of the acetic acid and the residue is partitioned between 1 M NaOH and CH2CI2. The 

1 5 CH2CI2 layer is dried (MgS04), filtered, concentrated, and recrystallized from EtOAc 
to provide 23 g (51 %) of 3-chloro-2-cyanopyridine-N-oxide. The N-oxide from 
above ( 12.2 g, 79 mmol) was taken up in DMF ( 160 mL) at 0*C. Methyl 
thioglycolate (7. 1 mL, 79 mmol) was added followed by sodium methoxide (8 5 g, 
160 mmol) in portions. The RXN was stirred for 1 h. The RXN was poured onto 

20 ice and the resulting solid was collected by filtration, washed with water, dissolved in 
CH2CI2, dried (MgS0 4 ), filtered, concentrated, and recrystallized from EtOAc. 10.6 
g (60 %) of 3-aminc>-2Kaji)omemoxythieno[3^-b]pyridine-4-oxide was obtained. 
The pyridine-N-oxide ( 10.6 g, 47 mmol) is mixed with phosphorous oxychloride 
( 100 mL). The RXN is heated to 80°C for 30 mm. The RXN is concentrated and 

25 partitioned between CH2CI2 and NaHCOj sin. The CH 2 C1 2 layer is dried (MgS0 4 ) , 
filtered, cone, and chromatographed (5: 1 hex: EtOAc). 83g (73 %) of the 5-chloro 
and 2.0 g ( 18 %) of the 7-chloro product were obtained: »H NMR (300 MHz, 
CDCl 3 (5-chloro)) 6 3.92 (s, 3H), 6.15 (bs. 2H), 7.37 (d, 1H), 7.99 (d, 1H); MS 
(DCI/NH3) mJe 243 (M+H)+. »H NMR (300 MHz, CDCl 3 (7-chloro)) b 3.93 (s, 

30 3H). 6.20 (bs, 2H). 7.41 (d, 1H), 8.54 (db, 1H); MS (DCI/NH3) mJe 243 (M+H)*. 



35 
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Example 62B 

*. f 2-f flaR QhR>-f «-6-M ethoxv-233a.4 S Qb-hexahvdro-f 1 Hl-benzlelisoindol- 1 - 
v| ) f thyn-S-chlMT>- P v rid^ 

djhydjacbiflridfi 

5 3-Anuno-2-carbomethoxy-5-chJorothieno[3^-b]pyndine, prepared as 

described in Example 62A (540 mg, 2.2 mmol), Et 3 N (0.74 mL, 53 mmol), 
phosgene ( 1.2 mL of 1.93 M sin in toluene), and the product from Example 9D (.50 
g, 2.0 mmol) were reacted as described in Example 42B to provide 0.61 g (62 %) of 
the desired product which was converted to the HC1 salt : m.p. 129-131°; *H NMR 

1 0 (300 MHz, CDCI 3 (free base)) b 1.59-1.74 (m, 1H), 1.89-2.01 (m, 1H), 2.52-2.65 
(m, 1H), 2.73-2.91 (m, 3H), 2.91-3.05 (m, 1H), 3.32-3.53 (m, 1H), 3.73-3.88 (m, 
1H), 3.82 (s, 3H), 3.88-4.13 (m, 1H), 4.26^439 (m, 1H), 4.51-4.66 (m, 1H). 
4.66-4.86 (m, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.10 (t, 1H), 7.36 (d. 1H), 7.87 (d, 
1H); MS (DCI/NH3) mle 483 (M+H) + ; Analysis calc'd for 

1 5 C 2 4H23ClN403S.HCl.(H 2 0)o.25: C, 55.02; H, 4.71 ; N, 10.69; found: C. 54.90; 

H, 4.46; N, 10.42. 

Example 63 

^[%frt a RQbRWiJ-6-Methoxv-233 a4A9b-hex^ 
Y hi.thvn^ch1cm>pvridorT3':43 1^ 

20 djhydTocMoride 

Following the procedure described in Example 62B, 3-amino-2- 
carbomemoxy-7-cWorothienol3^-bJpyridine, prepared as described in Example 62A 
(540 mg, 2.2 mmol), Et 3 N (0.71 mL, 5.1 mmol), phosgene (1.2 mL of 1.93 M 
solution in toluene), and the product from Example 9D (.50 g, 2.0 mmol) were 

25 reacted to provide 0.46 g (43 %) of the title compound, which was converted to the 
HClsalt: m.p. >255°; »H NMR (300MHz, CDCl 3 (free base)) 6 1.54-1.70 (m. 1H), 

I. 84-1.96 (m, 1H). 2.48-2.61 (m, 1H), 2.65-2.92 (m. 4H), 335-3.50 (m. 1H), 
3.70-3.87 (m, 2H). 3.80 (s. 3H), 431-4.42 (m. 1H), 4.45-4.63 (m. 3H). 6.68 (d, 
1H), 6.77 (d. 1H). 7.10 (t, 1H), 7.42 (d, 1H), 8.58 (bd, 1H); MS (DC1/NH3) mle 

30 483 (M+H) + ; Analysis calc'd for C24H23ClN4QjS.HCI: C, 55.49; H, 4.66; N. 
1079; found: C, 55.44; H, 4.52; N, 10.55. 



35 
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Example $4 

fr f 2.f Haw 9bR Wis-6-Methoxv-2 ^ 3a 4 5,9b-hexahvdro-l lHl-benzlelisoindol- 1 - 

dihvdrochloride 

5 

Example 64A 

3.Aminn-2^*r r^ethoxv-5-metho^ 
. A solution of 3-amino-2-carbomethoxy-5-chlorothieno[3^-b] pyridine, 
prepared as described in Example 62A (5g, 21 mmol) and sodium methoxide (4.5 g, 
1 0 82 mmol) in MeOH ( 150 mL) were refluxed for 18 h. The reaction was concentrated 
and partitioned between EtOAc and NaHCCb solution. The EtOAc layer was dried 
(MgS0 4 ), filtered, concentrated, and chromatographed (5: 1 hex: EtOAc) to yield 2.5 
g of the tide compound: l H NMR (300 MHz, CDCI3) 6 3.80 (s, 3H), 4.02 (s, 3H), 
6.05 (bs, 2H). 6.89 (d, 1H), 7.88 (d. 1H); MS (DCI/NH3) mle 239 (M+H) + . 

15 

Rxample64B 

^■ ^■fn a R9hR^-c/5^ M ethoxv-233a.45.9b-hexahvdro-riH1-bgnzMigoindQl -1- 
yi) P thvl1-R.methoxv-D vridof2 , 3M31thi e nof3J>^lDvrimidine-2.4(lH3H)-dione 

dihvdrochloride 

20 Following the procedure described in Example 62B, the product from 

Example 64A (530 mg, 2.2 mmol), E13N (0.71 mL, 5. 1 mmol), phosgene ( 1.2 mL of 
1.93 M solution in toluene), and the product from Example 9D (.50 g, 2.0 mmol) 
provided 0.91 g (94 %) of the title compound which was converted to the HC1 salt: 
m.p. 128-130°; l H NMR (300 MHz, CDCfjffree base)) 6 1.46-1.59 (m, 1H), 1.69- 

25 1.81 (m, 1H). 2.24-234 (m, 2H). 2.48-2.60 (m, 2H), 2.64-2.94 (m. 3H), 336- 
3.52 (m, 3H). 3.80 (s, 3H), 4.04 (s, 3H), 4.26 (t, 2H). 6.67 (d, 1H). 6.75 (d. 1H). 
6.98 (d. 1H), 7.09 (t, 1H), 8.02 (d, 1H); MS (DCI/NH3) m/*479 (M+H)*; Analysis 
calc'd for C25H26N4O4S.HCI: C. 58.30; H, 5.28; N, 10.88; found: C, 57.91; H, 
5.20; N, 10.68. 



35 
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vr%«3aR_9bRl-m-6-Methoxv-233 a-4^^ 

vh e thvn-6-methoxv- pvridofy^M^thienof3^1pvrimidine-2.4(lH3H)-<iione 

dihvdrochloride 

5 

Example 65A 

3-Amino-2-car bomethoxv-7-methoxvthienor3J>-blDvrid^ 
Following the procedure described in Example 64 A, 3-amino-2- 
carbomethoxy-7-chlorothieno[3^-b]pyridine prepared as described in Example 62A 
1 0 (2.0 g, 8.2 ramol) provided 1 . 1 g (56 %) of the title compound after chromatography 
with 1: 1 hex:EtOAa: »H NMR (300 MHz, CDC1 3 ) fi 3.92 (s, 3H), 4.05 (s, 3H), 

6. 18 (bs, 2H), 6.81 (d, 2H), 8.52 (d, 2H); MS (DCI/NH3) m/e 239 (M+H)+. 

Example 65B 

15 342W(3aR.9bR Wis-6.Methoxy-233a.4A9b-hexahvdr^^^ 
vh e thvM-6-methoxv-n yridof2'3^4^th^^ 

^hydrochloride 

Following the procedure described in Example 64B, the product from 
Example 65A (530 mg, 2.2 mmol), B3N (0.71 mL, 5.1 ramol), phosgene ( 1.2 mL of 
20 1 .93 M solution in toluene), and the the product from Example 9D (.50 g, 2.0 mmol) 
provided 0.82 g (85 %) of the title compound which was converted to the HC1 salt: 
m.p. 235-237°; 1H NMR (300 MHz, CDC13(free base)) d 1.48-1.62 (m, 1H), 1.75- 
1.87 (m. 1H), 231-2.41 (m, 2H), 2.47-2.59 (in, 1H), 2.66- 2.79 (m, 2H), 3.07- 

3.19 (m. 2H), 334-3.45 (m, 1H). 3.66 (q, 1H). 3.80 (s. 3H). 4.07 (s, 3H). 4.13 
25 (q, 2H). 4.26-4.45 (m, 2H), 6.66 (d, 1H), 6.77 (d, 1H), 6.84 (d, 1H). 7.08 (t, 1H), 

8.59 (d, 1H); MS (DC1/NH3) m/e 479 (M+H)+; Analysis calc'd for 
C25H26N4O4S.HCl.(H2O)0.5: C, 5730; H, 539; N, 10.69; found: C. 56.93; H. 
5.04; N, 10.46 

Example 66 

30 Lt2.//3aR.9hR WM^-Met hoxv.233a.4jS.9b-hexahvdm.» lHl-benztelisoindol- 1- 
vltethvll--lH-pvTimidof5.4- b1indole-4f lH3H)-one hydrochloride 
2-Carboethoxy-3-( AT. N '-dimethyl-Af '-formamidinyl) indole was prepared 
from the known 2-carobethoxy-3-amino indole (Unangst, P.C. J. Heterocyclic 
Chem. 1983, 20, 495) by the method of Gupton, J.T., Miller, J.F., Bryant. R.D., 
35 Maloney, P.R.. Foster, B.S. Tetrahedron, 1987, 45(8), 1747. 2-Carboethoxy-3- 
(A/.W-dimethyl-A/ '-formamidinyl) indole (0.75 g, 2.9 mmol) and the compound 
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resulting from Example 9D (0.5 g, 2.0 mmol) were combined as in Example 34B to 
yield the tide compound (0.45g, 46%) as a solid: mp >210 °C (MeOH/Et20); (a]D 
+26.8° (c 0.41 in MeOH); l H NMR (300 MHz, D2O) 6 8.29 (s, 1H), 8.13 - 8.09 (d, 
1H), 7.70 - 7.60 (m, 2H), 7.41 - 736 (m, 1H), 7.26 (t, 7=9.0 Hz, 1H), 6.96 - 6.93 
5 (d, 1H), 6.91 - 6.88 (d, 1H), 4.81 - 4.78 (m, 3H), 4.55 (t, 7=6 Hz, 2H), 3.85 (s, 
3H), 3.73 (t, 7=6 Hz 3H) 2.90 - 2.70 (m. 3H) 2.55 - 2.65 (m, 1H), 1.89 - 2.0 (m, 
1H), 1.63 - 1.70 (m, 1H); MS (DCI/NH3) m/z4\5 (M+H)+. Anal, calcd for 
C25H28C12N4Q2* O.IH2O: C, 61.14; H. 5.76; N. 11.40. Found: C, 61.13; H, 
5.71; N. 11.27. 
10 Example 67 

34?-(ttaR.9bR)-c£y^ Methoxv-233a^ 
vnethvlMll-8^h loiTybereotm^ 

hydrochloride 

5-Chloro-3-amino-2-caroboethoxy benzothiopnene was prepared from 3- 
1 5 chloro-6-nitrobenzonitrile and ethylthioglycolate utilizing the method of Beck, J.R. 7. 
Org. Chem. 1972, 3224. This compound (0.52 g, 2.03 mmol) was treated in the 
manner described in Example 9E and the resultant isocyanate was combined with the 
material from Example 9D (0.417 g, 1 .69 mmol) and treated as in Example 9E to 
yield the title compound (0.273 g, 32%) as a white solid: mp >210 *C; l H NMR (300 
2C MHz, DMSO-4,) 6 12.65 (m, 1H), 8.54 (m, 1H), 8.19 (m, 1H), 7.70 (m, 1H). 7.17 
(m, 1H), 6.84 (m, 1H), 6.76 (m, 1H), 4.28 (m, 2H), 4.18 (m, 1H), 4.03 (m, 1H), 
3.78 (s, 3H), 3.52 (m, 3H), 3.03 (m, 2H), 2.74 (m. 2H), 2.45 (m, 1H), 1.80 (m, 
1H). 1.62 (ra, 1H); MS (CI) m/z 482 (M+H)-. Anal, calcd for 
C25H25CI 2 N3O3S»0.9 HC1: C, 54.47; H, 4.74; N, 7.62. Found: C, 54.47; H, 4.70; 
25 N, 7.49. 

Example 68 

Vf!Mf3aR9bRW»-6-McthoxY-233 a.4i>.9b-te^ 
vltethvll-f 1 1.7.8-dim ethoxv.benzothienof32-dlpvnmidine-2.4( lH3HVdiope 

hydrochloride 

30 5,6-Dimethoxy-3-amino-2-caroboethoxy benzothiopnene was prepared from 

45-dimethoxy-2-nitro benzonitrile and ethyl thioglycolate as described in De Angelis, 
G.G.; Hess, H-J.E. US Patent 3,706,747. This compound (0.355 g, 133 mmol) 
was treated in the manner described in Example 9E and the resultant isocyanate was 
combined with the material from Example 9D ( 1.42 mmol) and treated as in Example 

35 9E to yield the tide compound (0.079 g. 10%) as a white solid: mp >220 °C; »H NMR 
(300 MHz, DMSO-<i6) 6 12 44 (m, 1H), 8.00 (m, 1H). 7.68 (m, 1H), 7.17 (m. 1H), 
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6.80 (m, 2H), 4.20 (m, 2H). 4.18 (m, 1H), 4.03 (m. 1H). 3.88 (s, 3H), 3.84 (s, 
3H), 3.78 (s, 3H), 3.52 (m, 3H), 3.02 (m, 2H), 2.70 (m, 3H), 1.80 (m, 1H), 1.63 
(m, 1H); MS (CI) mlz 508 (M+H) + . Anal, calcd for C27H3iCl 2 N3Q5S«0.9 HC1: C, 
52.87; H, 5.24; N, 6.85. Found: C, 53.00; H, 534; N, 6.69. 

5 

Example 69 

^.ro.rr3aR.9bR^rK.6-Methox v-?3 3a.43.9b-hexahvdro.ri Hl-benzfelisoindol- 1 » 
v1tethvn4n-9 - m e thvl-benzothiCTof3.2-dlpvriinidin€-2.4( lH3H)-dione 

hydrochloride 

\ 0 4-Methyl-3-amino-2-caroboethoxy benzothiophene was prepared from 6- 

nitro-o-toluonitrile and eihylthioglycolate utilizing the method of Beck, J.R. J. Org. 
Chem. 1972, 3224. This compound (0.853 g, 3.86 mmol) was treated in the 
manner described in Example 9E and the resultant isocyanate was combined with the 
material from Example 9D (3.21 mmol) and treated as in Example 9E to yield the title 

1 5 compound (0.95 g, 59%) as a white solid: mp >270 °C; [a]D +27.6° (c 0.41 in 
MeOH); »H NMR (300 MHz, DMSOds) 6 7.94 (m, 1H), 7.51 (m. 1H), 730 (m, 
1H), 7.17 (m, 1H), 6.84 (m, 1H), 6.76 (m, 1H), 4.29 (m, 2H), 4.15 (m, 1H), 4.05 
(m, 1H), 3.77 (s, 3H). 3.54 (m, 3H), 3.08 (m, 2H), 2.87 (s, 3H). 2.70 (m, 2H), 
1.83 (m, 2H), 1.62 (m, 1H); MS (CI) mlz 462 (M+H) + . Anal, calcd for 

20 C26H28C1N 3 03S-0.2 HC1: C, 61.80; H, 5.63; N, 832. Found: C, 61.59; H, 5.66; 
N, 8.20. 

Example 70 

^-n-rnaRQbRWis-6-Methoxv-233 a4^^ 
yl>thvM.23-dihvdro -pvridnf3'.2':4Slthi e nof3.2-dlnvrimidine-4(lH3H)-One 

25 tiihydrochlpride 

To a solution of the product from Example 9D (0.50 g, 2.03 mmol) in 
CH 2 Cl2 ( 10 mL) and DMF ( 10 mL) was added 3-amino-thieno[23-b]pyridine-2- 
carboxylic acid (032 g, 2.23 mmol), EDCI (0.59 g, 3.1 mmol, HOBT, 0.47 g, 3. 1 
mmol), and diisopropylethylamine (0.60 mL, 3. 1 mmol). The reaction was stirred at 

30 rt for 18 h. The reaction was quenched in 5% NaHCOj, extracted with ethyl acetate, 
the organic layer was dried (MgS0»4), and evaporated. The resultant amide ( 1 . 1 g, 
2.61 mmol) and 37% formaldehyde solution and KOH (219 mg, 3.91 mmol) in 
MeOH (50 ml) was allowed to reflux for 4 hours. The solution was concentrated to a 
white solid and chromatbgraphed on silica gel (CHCl 3 :MeOH:NH4OH/800: 120:9) to 

35 give the product as a free base. This was dissolved in CH2CI2 and treated with 
HCl/Et20 ( 1M) which upon evaporation gave the hydrochloride. The salt was 
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reciystallized from EtOH/Et20 to yield the title compound (495 mg, 45%) as light 
yellow solid: mp 228-230°C ( EtOH/Et 2 0); M D +39.2* (c 0.60, MeOH);lH NMR 
(300 MHz, DMSO-4,) & 1-62 (m, 1H), 1.80 (m, 1H), 2.50 (m, 2H), 2.65 (m, 3H), 
2.80 (m. 1H), 3.20 (m. 2H), 3.40 (m, 1H), 3.50 (m, IH), 3.70 (m, 1H), 3.82 (s, 
5 3H), 430 (m, 1H), 4.70 (m, 2H), 6.75 (q, 7= 9 Hz, 2H), 7.10 (t, / = 9 Hz, 1H), 
7.30 (dd, J = 6 Hz. 1H), 7.95 (dd, J = 3 Hz, 1H), 8.68 (dd, J = 3 Hz, 1H); MS 
(DCI/NH3) mil 435 (M+H) + . Anal, calcd for C 2 4H28Cl2N4Q2S«030 HC1: C, 55.60; 
H, 5.50; N, 10.81. Found: C, 55.48; H, 5.48; N, 10.51. 

10 Example 71 

^.[Q.rH5;.naR.9bR^Methoxv-23 ^a_4A9b-hexahvdro-riH1-beiizfelisoindol-l- 
y|) ? r ^Y ll -pvTa7ino[2'3 M.51mienof3^lpvrimidine^lH3H)^ne hydrochloride 
2-Carboethoxy-3-(M Ar-dimethyl-AT'-fonnaimdinyl) pyrazinothiophene was 
prepared from the known 2-carobethoxy-3-amino pyrazinethiophene (Schneller, 

15 S. W. ; Cloush. F. W. J. Heterocyclic Chem. 1 97 5, 72, 513) by the method of 

Gupton, J.T.; Miller, J.F.; Bryant, R.D.; Maloney, PR.; Foster B.S.Tetmhedron, 
1987, 43(8), 1747. 2-CarboeAoxy3-(M^ , ^memyl-^'-formamidinyl) 
pyrazinethiophene (500 mg, 1.79 mmol) and the compound resulting from Example 
9D (442 mg, 1 .79 mmol) were combined as in Example 34B to yield the title 

20 compound (558 mg. 67%) as a solid: mp 185- 187 °C ; la J D +29.9° (c 0.6 1 , MeOH) ; 
1H NMR (300 MHz, DMSO^) 6 1.54 (m, 2H), 1.78 (m. 1H), 2.40 (m. 1H), 2.50 
(m, 2H); 2.70 (m, 1H); 2.90 (m, 2H); 3.20 (m, 2H); 3.40 (m, 1H); 3.80 (s, 3H); 
4.20 (m. 2H); 6.70 (t, J = 9 Hz, 2H); 7.10 (t. J = 9 Hz. 1H); 8.30 (s. 1H); 8.75 (d. J 
= 3 Hz, 1H); 8.82 (d. 7 = 3 Hz, 1H); MS (DCI/NH3) mlz 434 (M+H)+. Anal, calcd 

25 for C23H24C1N5Q2S-0.50 HC1: C, 56.58; H. 5.06; N. 14 34. Found: C. 56.75; H, 
5.23; N. 14.06. 

E\ample 72 

vf^wr^aR9bRWi5~fi-Methoxv.23 -3a.4,5,9b-hexahvdro-(lHl-benz(elisoindol-l- 
vitethvll-r 1 l-9-chlom-benzoth ienof3.2-d1pvnmidine-2.4( lH3H)-dione 

30 hydrochloride 

4-Chloro-3-amino-2-caroboethoxy benzothiophene was prepared from 2,6- 
dichlorobenzonitrile and ethylthioglycolate as described in De Angelis. G.G.; Hess, 
H.-J.E U.S. Patent 3,706.747. This compound (1.0 g. 4.17 mmol) was treated in 
the manner described in Example 9E and a portion of the resultant isocyanate (0.442 
35 g, 1 .65 mmol) was combined with the material from Example 9D ( 1.65 mmol) and 
treated as in Example 9E to yield the title compound (0.273 g, 32%) as a white solid: 
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mp >270 °C; [o]D +25/7° (c 0.51 in MeOH); *H NMR (300 MHz, DMSO-<fe) 6 816 
(m, 1H), 7.64 (m, 2H), 7.17 (m, 1H), 6.84 (m, 1H), 6.77 (m, 1H), 4.29 (m, 2H), 
4.15 (m, 1H), 4.03 (m. 1H). 3.77 (s, 3H), 3.52 (m, 3H), 3.04 (m, 2H), 2.78 (m, 
1H), 2.70 (m, 2H), 1.81 (m, 1H), 1.61 (in, 1H); MS (CI) mlz 482 (M+H) + . Anal. 
5 calcd for C25H25CI2N3O3SO.2 HC1: C, 57. 11 ; H, 4.83; N, 7.99. Found: C, 57.09; 

H, 4.78; N, 7.78. 

Example 73 

V^-rttaR %RWty^ Methftxv-23J3a.4A9^ 
vlWhvlUll-9-methoxv-benzot h^^ 
10 hydrochloride 

4- Methoxy-3-amino-2-caroboethoxy benzothiophene was prepared from 2- 
methoxy-6-chlorobenzonitrile and ethylthioglycolaie utilizing the method of Schneller, 
S.W.; Cloush, F.WJ. Heterocyclic Chem. 1975, 12, 513. This compound (800 
mg, 3. 18 mmol) was treated in the manner described in Example 9E and the resultant 

1 5 isocyanate was combined with the material from Example 9D (710 mg, 2.88 mmol) 
and treated as in Example 9E to yield the title compound (130 mg, 10%) as a white 
solid: mp 193-195 °C; [afc +31.4* (cO.56, MeOH); »H NMR (300 MHz, MeOD) 6 

I. 65 (m, 2H); 2.02 (m, 2H); 2.60 (m. 2H); 2.92 (m, 2H); 3.18 (m, 1H); 3.62 (m. 
3H); 3.85 (s, 3H); 4.15 (s, 3H); 4.45 (m, 2H); 6.80 (m, 2H); 7.08 (m, 1H); 7.20 

20 (m. 1 H); 7.60 (m, 2H). MS (DCI/NH3) mlz 478 (M+H)+ Anal, calcd for 

C26H28ClN 3 O4S»0.80 HCMU0 H 2 <>. C, 57 JO; H, 536; N, 7.71. Found: C, 
5730; H, 5.69; N, 730. 

Example 74 

25 3-n-rr3aR.9bR w it^-Metho xv-l^3a.4.5.9b-hexahvdro-f 1 Hl-benzfelisoindol- 1 - 
viv»thvll.n l.8-m emvl-benzothienof3.2-dlDvrimidine-2.4( lH3H)-dione 

hydrwhtoride 

5- Methyl-3-amiiK>-2-caroboethoxy benzothiophene was prepared from 3- 
methyi-6-chlorobenzonitrile and ethylthioglycolate utilizing the method of De Angelis, 

30 G.G.; Hess, H-J.E US Patent 3,706.747. This compound ( 1 .0 g, 4.26 mmol) was 
treated in the manner described in Example 9E and the resultant isocyanate was 
combined with the material from Example 9D (350 mg, 1.45 mmol) and treated as in 
Example 9E to yield the title compound (340 mg, 52%) as a white solid: mp 196- 198 
°C; [a] D +27.8* (c 0.66, MeOH); »H NMR (300 MHz, MeOD) 6 1.20 (m, 1H); 1 .40 

35 (m, 2H); 2.1.(m, 1H); 230 (s, 3H); 2.65 (m, 2H); 3.10 (m, 2H); 3.58 (m, 2H); 

3.74 (s, 3H); 3.84 (m, 2H); 4. 12 (m. 2H); 6.75 (q, J = 9 Hz, 2H); 7.02 (t, J = 9 Hz, 
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1H); 7.40 (m, 1H); 7.75 (m, 1H); 7.90 (d, J = 3 Hz, 1H). MS (DCI/NH3) mlz 462 
(M+H)+. Anal, calcd for C26H28C1N 3 Q}S«0.10 HC1: C, 62.25; H, 5.65; N, 838. 
Found: C, 62.12; H, 5.51; N, 8.12 

5 Example 75 

^-r?_-/r^aS.9bS>-ci^Methoxv-23^a.4A9b-hex ahvdro-flHl-benzrelisoindol-l- 
Yl^thvn.pvridor3'^U S1thienor3J>.dl pvrimidine-2.4flH3rr)-dione hydrochloride 

Exam pig 75A 

10 HaS 9bS^2-Cvanomethvl-6 .methoxv-233a.43.9b- f 1 Ht- 

hpxahvdfoben7.relisoindole 
. Following the procedure described in Example 9C, (3aS,9bS)-6-Methoxy- 
233a,4^,9b-[lHl-hexahydrobenz[e]isoindole hydrochloride (2.8 g, 11.7 mmol), 
chloroacetonitrile (0.97 g, 12.8 mmol), diisopropylamine (7.5 mL), and acetonitrile 
15 (15 mL) provided 2.48 g (88%) of the desired product after chromatography 

(hex:EtOAc 4: 1). *H NMR (300 MHz, CDC13) 6 1.60 (m, 2H), 1.80 (m. 1H), 2.58 
(m, 3H), 2.77 (m, 1H), 3.23 (m, 2H), 3.48 (q, 1H), 3.64 (s, 2H), 3.81 (s, 3H), 
6.70 (d, 1H), 6.74 (d, 1H), 7.12 (t. 1H). 

20 Example 75B 

n a S9KSi-?-Aminoethvl-6-memoxv -^3a^ 

. Following the procedure described in Example 9D, the product from 

Example 75A ( 1.88 g, 7.8 mmol), litium aluminum hydride ( 1.77 g, 46 mmol), and 

THF (50 mL) provided 1.9 g (99%) of the title compound. >H NMR (300 MHz, 
25 CDC13) 6 1.50 (ra, 3H), 1.72 (m, 1H), 2.19 (m, 2H), 2.52 (m, 3H), 2.70 (m, 1H). 

2.80 (t, 1H), 3.21 (dd, 1H), 3.28 (t. 1H. 3.40 (m. 1H), 3.80 (s, 3H). 6.67 (d. 1H). 

6.75 (d. 1H), 7.11 (t, 1H). 

Example 75C 

30 Vf %<r3aS.9bS wfv^-Methoxv -2-3 3a.4.5.9b-hexahvdro-[ lHl-benzfelisQindol- 1 - 
yi)Pthvn.pvridor3'.2':4.5i ihi e nof3.2-dlpvrimidine-2.4(lH3H)-diQne hydrochloride 
Following the procedure described in Example 3 1, the isocyanate (0.25 g, 1.0 
mmol) of 3-amino-2Karbomethoxythieno[23-b]pyridine, prepared by the method of 
Dunn and Nome, J. Heterocyclic Chem., 24: 85 ( 1987), the product from Example 

35 75B (0.20 g, 0.83 mmol), triethylamine (0. 10 g. 1.0 mmol), and toluene (20 mL) 
provided 032 g (86 %) of the desired product which was converted to the HCI salt: 
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m.p. 216.218°; NMR (300 MHz, CD3OD) 6 1.60-1.75 (m. 1H), 1.89-2.00 (m. 
1H), 233-2.66 (m, 1H), 2.74-2.92 (m, 2H), 3.06-3.21 (m. 1H), 3.21-3.40 (m, 
1H), 3.55-3.68 (m, 3H), 3.68-3.89 (m, 1H), 3.81 (s, 3H), 4.18-4.35 (m, 1H), 
4.41-4.47 (m, 2H), 6.76-6.86 <m, 2H), 7.17 (t, 1H), 7.60 (dd, 1H), 8.57 (t, 1H), 
5 8.79 (d, 1H); MS (DCI/NH3) mJe 449 (M+H) + ; Analysis calc'd for 

C24H24N4O3S.HCI: C, 59.43; H, 5.19; N, 11.55; found: C, 59.16; H, 505; N, 
11.26. 

Example 76 

10 vi^thvl 1-DvridofV 2'T4.5lfuroR 2-dl P vrirnidine-2.4( 1 H3H)-dione hydrochloride 

Example 76A 
3- A mi n o-2-carboTnethoxvfurof23-b1PVridilie 
2-Cyano-3-hydroxypyridine ( 1.2 g, 10 mmol), prepared as described in 

1 5 Synthesis 3 16 ( 1983), was aedded in portions to a 0°C suspension of NaH (0.4 g of 
60 % dispersion, 10 mmol) in DMF (5 mL). After stirring for 20 min at 0°C, ethyl 
bromoacetate was added dropwise. The reaction was stirred for 30 min at 25 *C and 
was the poured into ice water. The resulting solid was collected by filtration and was 
washed with a small portion of water. The crude ethyl ester was taken up in EtOAc, 

20 dried (MgS0 4 ), filted, and concentrated (1.16 g obtained). To the pyridine ( 1.0 g, 
5.0 mmol) in THF (20 mL) was added potassium t-butoxide (0 56 g, 5.0 mmol). 
After stirring for 45 min, the reaction was partitioned between EtOAc and NaHCQ3 
solution. The layers were seperated and the aqueous layer was extracted with EtOAc 
(2x). The combined organic layers were washed with brine, dried (MgS04), filtered, 

25 and concentrated to provide 0.76 g (76%) of the title compound: »H NMR (300 

MHz, CDCI3) b 1.46 (t, 3H), 4.47 (q, 2H), 5.21 (bs. 2H). 738 (dd, 1H). 7.76 (dd, 
1H), 8.56 (dd, 1H). 

Example 76B 

30 ^j?.rn a R.9bR> -Wc^Methoxv-233a.45.9b-hexahvdro-tlH1-bsnzfelisoind9l-l- 
y|) r thvn- P vridor3'.2'-4 <nfumf3.2-d ipvTimidine-2.4f iH3HVdione hydrochloride 
Following the procedure from Example 27, the isocyanate of the product from 
Example 76A (0.44 g, 2.0 mmol), the product from Example 9D (0.4 g, 1 .6 mmol), 
triethylamine (0.2 g, 2.0 mmol), and toluene ( 15 mL) provided the intermediate urea 
35 (036 g, 0.75mmol). Treatment of the urea with potassium t-butoxide (0.75 mL of 1 
M solution in THF) in ethanol ( 10 mL) and THF (3 mL) at reflux for 1 h at reflux 
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yielded the title compound which was converted to the HC1 salt: m.p. 218-220°; l H 
NMR (300 MHz, CD3OD) 6 1.60-174 (m, 1H), 1.88-2.01 (m, 1H), 2.52-2.65 (m, 
1H). 2.75-2.92 (m, 2H). 3.14-3.48 (m, 2H), 3.58-3.74 (m, 3H), 3.82 (s, 3H), 
3.87-4.22 (m, 2H), 4.42 (t, 2H), 6.78-6.84 (m, 2H), 7.17 (t, 1H), 7.55 (dd, 1H), 
5 8.40 (dd, 1H), 8.61 (dd, 1H); MS (DCI/NH3) mle 433 (M+H)+ ; Analysis calc'd for 
C24H 2 4N40^HCI.(H20)o.s- C, 60.31; H, 5.48; N, 11.72; found: C, 6036; H, 
5.39; N, 11.49. 

EaamplfcTZ 

10 vhethvll-ovridnf?' 3':4.51furo f3.2.dlpvrimidine-2.4(lH3H)-dione hydrochloride 
Following the procedure described in Example 36, 3-amino-2- 
carbomethoxyfuro[23-b]pyridine (0.52 g, 2.6 mmol), the product from Example 9D 
(0.52 g, 2. 1 mmol), triethylamine (0.59 mL, 4.2 mmol), and phosgene ( 1. 1 mL of 
1 .93 M sin in toluene) substituting THF for CH2CI2 as the solvent provided 03 1 g 

15 (55 %) of the title compound which was converted to the HQ salt: >H NMR (300 
MHz, DMSO-d6) 6 1.53-1.68 (m, 1H), 1.73-1.86 (m, 1H), 2.26-2.56 (ra. 1H), 
2.60-2.84 (m, 2H). 2.95-3.11 (m, 1H), 3.20-3.43 (m, 1H), 3.43-3.64 (m, 3H), 
3.69-3.88 (m. 1H). 3.77 (s, 3H), 3.96-432 (m, 3H), 6.73-6.88 (m, 2H). 7.18 (t, 
1H), 7.76-7.74 (m, 1H), 8.27-833 (m, 1H), 8.74-8.79 (m, 1H), 10.02 and 10.35 

20 (bs and bs, 1H), 12.71 (bd, 1H); MS (DCI/NH3) mle 433 (M+H)+; Analysis calc'd 
for C 2 4H24N4O4.HCI.(H 2 O)0.75: C. 59.74; H, 5.53; N, 1 1.61; found: C. 59.76; 

H, 5.07; N, 11.56. 

Example 78 

VH-maS 9bS^-ct5-^Methoxv-233a.4.5.9b-hex ahvdro-l lHI-benzfelisoindol- 1 - 
25 vhethvn-Dvrido r2'3 , :4.51thienor3.2-d1Pvrimidine-2.4(lH3H)-dione 

dihvdrochloride 

Following the procedure described in Example 3 1, the isocyanate (0.56 g, 2.4 
mmol) of 3-amino-2-carbomemoxythieno[3,2-b]pyridine, prepared by the method of 
Dunn and Norrie, J. Heterocyclic Chem., 24: 85 ( 1987), the product from Example 
30 75B (0.49 g, 2.0 mmol), and toluene provided 0.72 g (80 %) of the title compound 
which was converted to the di-HCI sale m.p. >260° . lH NMR (300 MHz. CD3OD) 6 

I. 58-1.75 (m, 1H). 1.89-2.00 (m. 1H), 2.53-2.66 (m, 1H), 2.72-2.93 (m, 2H), 
3.07-3.19 (m, 2H). 3.59-3.67 (m. 3H), 3.70-3.89 (m. 1H), 3.82 (s, 3H), 4.19-4.34 
(m, 1H), 4.45 (t, 2H), 6.78-6.84 (m, 2H), 7.14-7.21 (m. 1H), 7.57-7.64 (m, 1H), 

35 8.25-8.33 (m, 1H), 8.80-885 (m, 1H); MS (DCI/NH3) mle 449 (M+H)+; Analysis 
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calc'd for C^^OjS.fHClh: C, 55.28; H, 5.02; N, 10.74; found: C, 5532; H, 
5.12; N, 10.65. 

Example 79 

3W3.«3aR%RWfr-9-Methoxv-233a 4A9b-hexrt^^ 
5 vhbutvn.Dvrid nfy_^M^thiennra2.dlDvrimidine.2.4flH3H>-dione 

dihvdrochloride 

Example 79A 

r3aR.9bR>-9-Methoxv-f2-(4- aminobutvnV233a.4.5.9b-flH1- 

10 hexahvdrobenzfelisoindole 

A suspensioin of the free base of the product from Example 16B ( 1 .95 g, 8. 1 
mmol), 4-bromobutyronitrile (0.81 mL, 8.1 mmol), and potassium carbonate ( 1.66g, 
12.2 mmol) in acetonitrile was stirred for 18 h at 25 °C. The reaction was partitioned 
between cold water and EtOAc. The layers are seperated and the aqueous layer is 

1 5 extracted with EtOAc (2x). The combined ethyl acetate layers were washed with 
brine, dried (MgS04), filtered, concentrated, and chromatographed (2 % EtOH in 
EtOAc) to provide 1 .87 g (85 %) of the nitrile intermediate. A solution of the nitrile 
( 1.8 g, 6.7 mmol) in THF was added dropwise to a stirred suspension of lithium 
aluminum hydride ( 1.52 g. 40 mmol) in THF (40 mL). After 4 h at 25 °C, a Fieser 

20 workup provided 1 .8 g of the title compound: >H NMR (300 MHz, CDC13) 6 1 .40 - 
1.60 (m, 4H). 1.68 (q, 2H), 1.93 (t. 1H), 2.19 (dd, 1H). 2.40 (t, 2H), 2.50 - 2.67 
(m, 3H). 2.70 (t, 2H), 3.11 (dd, 1H). 3.43 (t, 1H), 3.60 (q. 1H). 3.78 (s, 3H). 6.68 
(d, 1H), 6.72 (d, 1H). 7.08 (t, 1H).: MS (DCI/NH3). 

25 Example 79B 

3.f2-rr3aR.9bR>-ci5.9-Methoxv.23 ^a.4.5.9b-hexahvdro-f 1 Hl-benzfelisoindol- 1- 
vhbutvll.iwridof2'.3':4.51thie nof3.2-dlDvrimidine-2.4(lH3H)-dione 

dihvdrochloride 
Following the procedure described in Example 36, 3-amino-2- 
30 carbomethoxythieno[3.2-b]pyridine (036 g, 1 .8 mmol), prepared by the method of 
Dunn and Nome, J. Heterocyclic Chem., 24: 85 (1987), the product from Example 
79A (0.40 g. 1.5 mmol), triethylamine (0.50 mL, 3.7 mmol), and phosgene (0.94 
mL of 1 .93 M solution in toluene) substituting THF for CH2G2 as the solvent 
provided 0. 12 g ( 17 %) of the title compound which was converted to the di-HCl salt 
35 m.p. >250°; »H NMR (300 MHz, CD3OD) 6 1 .79- 1 .85 (m. 6H). 2.67-2.88 (m. 3H), 
3.02-3.10 (m, 1H). 332-3.40 ( m. 1H), 3.44-3.54 (m, 1H), 3.60-3.72 (m, 2H), 
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3.83 (s, 3H), 3.96 (dd, 1H), 4.09-4.17 (m, 2H), 4.24 (dd, 1H), 6.74-6.84 (m, 2H), 
7.13-7.20 (m. 1H). 7.60 (dd, 1H), 8.47 (dd, 1H), 8.81 (dd, 1H); MS (DCI/NH3) 
m/e ATI (M+H)+; Analysis calc'd for C 2 6H28N4Q3S.(HC1) 2 .( NH4CD0.5: C, 54. 19; 
H, 5.59; N, 10.93; found: C, 5435; H, 5.59; N, 10.87. 

5 

Example 80 

■Vf2-rr3aR.9bR^rtT-9-Meth oxv-233a.43.9b-hexahvdro-flHl-benzre1isoindol-l- 
vnhutvll-Dvrazi nof2'3^1thienor3^-dlPvrimidinc-2.4riH3H)-dione 

hydrochloride 

1 0 Ethyl 3-aminothieno[23-b]pyrazine-2-carboxylate (0.43 g, 1 .9 mmol) 

prepared by the method of Schneller and Clough, J. Het. Chem., 12: 513 ( 1975), 
triphosgene (0.13 g, 0.43 mmol), triethylamine (0.44 mL, 3.2 mmol), and toluene 
were stirred at 25*C for 2 h and then heated to near reflux. Triethylamine 
hydrochloride was removed by nitration and the filtrate was concentrated. The 

1 5 residue and the product from Example 79A (0.44 g, 1 .6 mmol) were taken up in a 
small amount of toluene. After refusing for 18 h, the reaction was concentrated and 
chromatographed ( 10 % EtOH in CH2CI2) to provide 0.24 g (3 1 %) of the title 
compound which was converted to the HC1 salt: m.p. 185° (dec); l H NMR (300 
MHz, Cp3QD)6 1.63-1.98 (m, 6H), 2.69-2.85 (m, 3H), 3.20-3.41 (m, 4H), 3.60- 

20 3.82 (ra, 2H), 3.84 (s, 3H), 4.11-4.16 (m, 3H), 6.77 (d. 1H), 6.81 (d, 1H), 7.16 (t, 
1H), 8.77 (d, 1H), 8.84 (d, 1H); MS (DCI/NH3) m/e 478 (M+H)-, Analysis calc'd 
for C2sH27N5O3S.HCl.H2O: C, 56.43; H. 5.68; N, 13.16; found: C, 56.00; H, 
5.46; N, 12.78. 

Example 81 

Z5 3-f2-a3aR.9hR>-c«-9-Methoxv-233a- 4-5.9b-hexahvdro-flH1-benzfelisoindol-l- 
vnhurvn.pvridof3'.2':4 -51thienof3.2-d1pvrimidine-2.4flH3HVdione hydrochloride 

3-Amino-2-carbomethoxythienoI23-b]pyridine. prepared by the method of 
Dunn and Nome, J. Heterocyclic Chem., 24: 85 ( 1987), was treated with 033 
equivalent triphosgene. The resulting isocyanate (0.27 g, 1.1 mmol) and the product 

30 from Example 79A (0.26 g, 0.95 mmol) were treated by the procedure described in 
Example 9E to yield 0.17 g (40 %) of the title compound after chromatography ( 10 % 
EtOH in CH2CI2) w h> cn was converted to the HC1 salt: m.p. 190°; »H NMR (300 
MHz, DMSO-d6) 6 1.60-1.80 (m, 6H). 2.56-2.80 (m, 4H), 2.90-3.01 (m, 1H), 
3.12-3.29 (m, 2H), 332-3.58 (m, 1H), 3.73-3.87 (m, 1H), 3.79 (s, 3H), 3.91-4.08 

35 (m. 3H), 6.75 (t, 1H), 6.83 (dd, 1H), 7.16 (t, 1H). 7.62-7.68 (m, 1H). 8.73-8.82 
(m. 2H). 10.78 (bs, 1H), 12.70 (bd, 1H); MS (DCI/NH3) m/e ATI (M+H) + ; 
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Analysis calc'd for C 2 6H28N40&S.HCI.(H 2 O)i.5: C, 57.82; H, 5.97; N, 1037; 
found: C, 57.37; H, 5.54; N, 12.28. 

Example 82 

5 3.tt.«3aR.9bR VK-6-Methox y-?-3 .3a.4.5.9b-hexahvdro-r lHI-benzfelisoindol- 1 - 
vttethvl 1-pvridnf ^-hlouina7 nline-2 M 1 H3ffl-dione hydrochloride 
5-Amino^uii»linecarbonitrile(1.25g,739mniol), prepared by the method 
of Y. Tomioko, Chem.Pharm.Bull 33(4): 1360,1985 was hydrolyzed to the 
corresponding acid by treatment with ethanol/NaOH (1:1). The resulting acid 

10 (0.9g,4.7mmol was treated with TMS-diazomethane in CHjjCI to yield the 

corresponding ester. Treatment with 033 equivalent of triphosgene as described in 
Example 9E yielded the corresponding isocyanate The resulting isocyanate 
(0.55g,2.4mmol) and the compound resulting from the Example 9D (03g,2mmol) 
were treated by the procedure described in Example 9E to yield after chromatography 

15 in 18: 1 : l(ehyl acetate:formic acid: water) the title compound (0.25g, 28%) as a free 
base. It was converted to HC1 salt and crystalized from ethanol/ether to yield the title 
compound as white solid: m.p. >250°; >H NMR (300 MHz, CDCI 3 ) 6 9.02 (dd, 
1H), 8.91 (d, 1H), 832 (d, 1H), 7.9 (d, 1H), 7.48 (m, 1H), 7.06 (m, 1H). 6.68 
(m, 2H). 4.39 (t. 2H), 3.8 (s, 3H), 3.42 (m. 3H), 2.9 (t, 2H), 2.5-2.75 (m, 3H). 

20 238 (ra, 2H), 1.5-1.8 (m, 2H); MS (DCI(NH3)) m/e443(M+H); Analysis calc'd for 
C26H26N4Q3.2HCI: C, 60.59; H, 5.48; N, 10.87; found: C, 60.10; H, 5.55; N. 
10.55. 

Example 83 

^.[?.rr^aR9bR^£y-6-Methoxv-233 a.43.9b-hexahvdro-flH1-benzfelisoindol-l- 
25 vhethvll-ovrid ^ >hlfl"!"«™'ine-2 4/iH3ro-dione hydrochloride 

Following the procedure described in Example 82, 8-amino-7- 
methoxycarbonylquinoline, prepared by substituting 5-nitroquinoline with 8- 
nitioquinoline, was treated with 033 equiv. of triphosgene as described in Example 
9E The resulting isocyanate((0.6g3.6mmol) and the compound from Example 9D 
30 (0.42g, 1 .7mmol) were treated by the procedures described in Example 9E to yield the 
tide compound after chromatography.(0.2g37%): m.p. >250"; l H NMR (300 MHz. 
CDC1 3 )6 9.78 (s. 1H). 8.92 (dd, 1H). 8.22 (dd, 1H). 8.14 (s, 1H), 8.11 (d, 1H). 
. 7.62 (dd, 1H), 7.58 (d, 1H). 7.12 (t, 1H), 6.78 (d, 1H), 6.71 (d, 1H), 4.45 (t, 2H). 
4.0 (m, 2H), 3.82 (s, 3H), 3.61 (m, 1H), 3.26 (m, 2H), 2.72 (m, 4H), 2.57 (m, 
35 1H), 1.88 (m, 1H). 1.6 (m, 1H); MS (DCI) mJe 443(M+H) + ; Analysis calc'd for 
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C26H26N4Q3 2HC1: C, 60.59; H, 5.48; N, 10.87; found: C, 60.10; R 5.55; N, 
10.55. 

Example 84 

i-f?.maR.9bR Wt-6-Metl w -? 3 3a 4.5.9h-hexahvdro-f lHI-ten/telisojndPl- L 
ylfr*h vl 1 -l wridor3 ,4.h igiima7niine.2 M iH3H)-dione hydrochloride 
Following the procedure described Example 82, 5-amino-6- 
methoxycarbonylisoquinoline(035g,l .74mmol), prepared by substituting 5- 
nitroquinoline with 5-nitroisoquinoline,was dissolved in 20ml of THF and treated 
with lequiv. of 1.93M solution of phosgene in toluene as described in Example 36. 
The resulting isocyanate was reacted with the compound resulting from Example 9D 
(0.42g,1.7mmol) by the procedures described in Example 36 to yield the tide 
compound after the chromatography.^. 12g,15%): »H NMR (300 MHz, 
CDCl 3 )(free base) 6 9.48 (s. 1H), 8.78 (d, 1H), 8.25 (d, 1H), 8.03 (d, 1H). 7.8 (d, 
1H), 7.08 (t, 1H), 6.75 (d, 1H), 6.65 (d, 1H), 435 (t, 2H), 3.8 (s, 3H), 3.42 (m, 
3H), 2.5-2.95 (m, 5H), 238 (m, 2H), 1.74 (m, 1H), 1.58 (m, 1H); Analysis calc'd 
for C26H26N4Q3 2HC1 1 .5C2H5OH: C, 59.59; H, 638; N, 9.58; found: C. 59. 1 1 ; 
H, 5.80; N, 9.23. 

Example 85 

VQ-fcis-ttaR QhR^-6.MetlM> Tv.l33a.4A9b-hexahvdro-f lH1-ben7lelisoind9l- 1- 
yppth Yn-pyrarinorc^'* S1pvrrolof3^-dlPvrimidine-2.4( lH3H)-djone 

hydrochloride 

EsampteSSA 

*w^li»thvl-6^arbn pthoxv.7.ainino- 1 H-PVTrolo[23-blPVraane 
2-Chloro-3-cyanopyrazine (0.808 g, 5.79 mmol), prepared by the method of 
Shneller. eL al.. J. HeL Chem., 12:513 ( 1975). was dissolved in 30 ml DMF under 
nitrogen and treated with sareosine ethyl ester hydrochloride (0.978 g, 637 mmol) 
followed by K2CO3 ( 1.68 g, 12.16 mmol) at rt The reaction mixture was gently 
refluxed for 36 h after which the cooled solution was partitioned between water and 
CHCI3. The aqueous phase was extracted with CHCI3 and the combined organics 
washed with water then brine and dried over Na 2 S0 4 . Concentration gave a green- 
black oil that was purified by chromatography on silica gel eluting with a gradient 
from 3: 1 tol: 1 hexanes:ethyl acetate to give 0.40 g (3 1 %) of the tide compound as an 
orange solid, mp: 1 19-121 'C. l H NMR (300 MHz, CDCI3) 6 1.47 (t, 3H). 4.01 
(s, 3H), 4.46 (q, 2H), 5.65 (br s. 2H), 8.32 (d, 1H). 8.38 (d, 1H). MS (DCI/NH3) 
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m/e 220 (M+H)+. Analysis calc'd. for C10H12N4O2: C, 54.54; H, 5.49; N, 25.44; 
Found: C, 54.29; H, 5.52; N, 25.42. 

Example 85B 

5 3^cis-(3aR9hR^MeftQ TV-?:33a.4AQ^ 

vltethvll-pyrazinor? ' Vr4 5lDvrTolor3.2-dlDvrimidine-2.4( lH3H)-dione 

hydrochloride 

The compound resulting from Example 85A (0375 g, 1.70 mmol) was 
combined with triphosgene (0300 g. 1.70 mmol) in 40 ml 1: 1 THF:toluene under 

1 0 nitrogen and refluxed for 14 h. The solvent was removed and the resulting white 
solid isocyanate was dissolved in 40 ml 1: 1 THF: toluene and treated with 
triethylamine (0.47 ml, 3.40 mmol) followed by a 5 ml THF solution of the 
compound resulting from example 9D (0.398 g, 1.62 mmol). This mixture was 
refluxed for 16 h. allowed to cool and then treated with 1.2 ml (1.20 mmol) of 1M 

1 5 KOr-Bu in THF. The reaction mixture was partitioned between water and CHCI3. 
The aqueous phase was extracted with CHCI3 and the combined organics washed 
with water then brine and dried over Na 2 S04. Concentration gave a yellow solid that 
was converted to the HCI salt which was recrystallized from boiling ethanol to give 
the title compound (0.225 g, 29%). mp: 300-302 °C. >H NMR (300 MHz, DMSO 

20 d6) 6 1.63 (m,lH). 1.80 (m, 1H), 2.30 - 2.87 (m, 3H), 3.02 (m. 1H), 3.34 - 3.90 
(m, 4H), 3.78 (s. 3H), 3.97 - 4.22 (m, 2H), 4.10 (s, 3H), 430 (m, 2H), 6.76 (d, 
1H), 6.85 (d, 1H), 7.18 (t. 1H), 8.64 (s, 2H), 12.49 (s. 1H). HRFAB calc'd. for 
C24H27N6QJ: 447.2145; Found: 447.2144. Analysis calc'd. for C24H26N6QJ-HCI- 
0.25H 2 O: C, 59.13; H, 5.69; N, 17.24; Found: C, 59.16; H, 5.72; N, 16.77. 

25 

Example 86 

C is.n a R.9bR)-6-M ethoxv-233a.43.9b-hexahvdro-n Hl-benzfelisoindQl- 1- 
vh e thvn.pvridnf^V2':4.51pvrr nlnf3 2wilDVTimidine-2.4(lH3H)-dione 

^hydrochloride 

30 

Example 86A 

I .^PthvUi-carbnethoxv -3-amino- lH-Pvnolel23-blPVridine 
2-Chloro-3-cyanopyridine (2.00 g, 14.43 mmol) was treated with sarcosine 
ethyl ester hydrochloride (332 g, 21.65 mmol) and potassium carbonate (6.98 g, 
3 5 50.52 mmol ) in DMF as described in Example 85A to yield the title compound ( 1 .04 
g, 33<7 C ) as an orange solid, mp: 13-126 e C. »H NMR (300 MHz, CDCI3) 6 145 
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(t, 3H), 4.00 (s, 3H), 4.43 (q, 2H), 4.95 (br s, 2H), 6.97 (dd, 1H), 7.88 (dd, 1H), 
8.46 (dd, 1H). MS (DCI/NH3) m/e 220 (M+H)-. 

Eramplc86P 

S ^42-rds.r3aR9hR^Metho xv.!>^^a.4A9b.hexahvdro-riH1-ben2fe1isoindol-l- 
vn e thvll.DvridonV2':4^lDvn^o lor3.2.d]Dvrimidine-2.4flH3H>-dione 

di hydrochloride 

The compound resulting from Example 86A was treated with triphosgene 
(0365 g, 1.23 mmol) as described in example Example 85B. The resulting 

1 0 isocyanate was further treated with triethylamine (0.46 ml, 3.28 mmol) and the 

compound resulting from example 9D (0385 g, 1.56 mmol) and finally with 2.0 ml 
1M KOf-Bu in THF according to Example 85B to yield 035 g of the HC1 salt as 
yellow solid, mp: 232-235 °C. l H NMR (300 MHz, DMSO-tfc) 6 1.63 (m, 1H), 
1.79 (m, 1H), 230 - 2.86 (m, 3H), 3.01 (m, 1H). 3.35 - 3.60 (m, 3H), 3.60 - 3.90 

1 5 (m, 1H). 3.78 (s, 3H), 3.96 - 4.40 (m, 4H), 4.07 (s, 3H), 6.75 (d, 1H), 6.84 (d, 
1H), 7.18 (t, 1H), 7.27 (m. 1H). 8.43 (m, 1H), 8.58 (m. 1H), 1234 (br s, 1H). 
HRFAB calc'd. for C25H28N5Q3: 446.2192; Found: 446.2183. Analysis calc'd. for 
C25H 2 7N5O5-2HCl-0.5H 2 a C, 56.93; H, 5.73; N, 13.28; Found: C, 57.20; H, 

5.61; N, 13.22. 
20 Example 87 

^%rris.r3aR.9bR>-6-Methoxv-233 ^^^ 

ypp ftvll-pvrarinol^M Wurol3.2-d 1pvrimidine-2.4( 1 H3H)-dione hydrochloride 

Example 87A 

25 ft-Carbometho icv-7.amino- lH-furof23-blpyrazine 

2-Chloro-3-cyanopyrazine (0.751 g, 538 mmol) was treated with methyl 
glycolate (0.533 g, 5.92 mmol) and potassium carbonate (1.12 g, 8.07 mmol) in 20 
ml DMF as described in Example 85A. Column chromatograhpy on silica gel eluting 
with 1: 1 hexanes:ethyl acetate gave the title compound (033 g, 32%) as a yellow 

30 solid. »H NMR (300 MHz, CDCI3) 6 4.02 (s. 3H), 5.29 (br s. 2H). 8.47 (d. 1H), 
8.56 (d, 1H). MS (DCI/NH3) m/e 194 (M+H) + , 211 (M+NHt)*. 



35 
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Example 87B 

rk.n a R.9bR^6-Methoxv.233a 4 .5 Qb-hexahvdro-f lHl-benzfelisoindol- 1- 
Y | ) ff thvn.pvra7inof2'3':4 51f U rQf3.2^npvrimidine-2.4f 1 H3H)-dione hydrochloride 
The compound resulting from Example 87A (032 g, 1.65 mmol) was 
5 combined with triphosgene (0.490 g, 1.65 mmol) in 40 ml 1 : 1 THRtoluene under 
nitrogen and refluxed for 14 h. The solvent was removed and the resulting white 
solid isocyanate was dissolved in 40 ml 1: 1 THF: toluene and treated with 
triethylamine (034 ml, 2 JO mmol) followed by a 5 ml THF solution of the 
compound resulting from Example 9D (0.406 g, 1.65 mmol). This mixture was 

1 0 refluxed for 12 h, allowed to cool and filtered. The filtrate was concentrated to give a 
solid that was converted to its HC1 salt Trituration in boiling ethanol gave the title 
compound (0.258 g, 33%) as an offwhite solid, mp: 310-312 "C. l H NMR (300 
MHz,DMSOd6) 6 1.62 (m. 1H). 1.80 (m,lH), 2.30 - 2.87 (m, 3H), 3.02 (m. 
1H), 3.42 - 3.60 (m, 4H), 3.78 (s, 3H), 4.01 (m, 1H), 4.13 (m, 1H), 4.28 (m, 2H), 

1 5 6.75 (d, 1H), 6.84 (d, 1H), 7.17 (t, 1H). 8.74 (d. 1H), 8.82 (d. 1H), 12.91 (br s, 
1H). HRFABcalc'd. for C23H24N5Q*: 434.1828; Found: 434.1830. Analysis 
calc'd. for C23H23N5CVHCI-O.5H2O: C, 57.68; H, 5.26; N, 14.62; Found: C. 
58.01; H. 533; N, 14.44 

Example 88 

20 Vf^ris.f3 a R.9 h R^Methoxv.233^^ 
Yl frthvn-7^hlor^ P v m 7inor2'^ 

hydrochloride 
Example 88A 

25 %ChloTT>3-cvano-Dvridne- 1 -oxide 

2-Chloro-3-cyanopyrazine (5.00 g. 35.94 mmol) was dissolved in 35 ml 
concentrated H 2 S0 4 under nitrogen and cooled to 0 °C. To this was added 1 1 .65 g 
(43.95 mmol) K2S2O& ponionwise. The flask was fitted with a CaCb drying tube, 
the reaction mixture allowed to warm to rt and stir for 24 h. After partitioning 

30 between CHCI3 and ice water, the separated aqueous phase was extracted with 

CHCI3. The combined organic? were washed with water, saturated NaHCQ3, brine 
and dried over MgSO* Concentration gave 2.01 g (36%) of the title compound as an 
offwhite solid. »H NMR (300 MHz, CDCI3) 6 8.12 (d, 1H), 8.38 (d. IH). MS 
(DCI/NH3) m/e 173 (M+NH4)+. 
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Example 98B 

F(!h Yl-^- am ' n ^ hienof2 ^ - bl P N ^ ne ' 2 ^ toxvlate ' 7 ' oxide 
The compound resulting from Example 88A (2.90 g, 18.64 mmol) was 
dissolved in 100 ml DMF under nitrogen and treated with ethyl thioglycotate (2.24 g, 

5 18.64 mmol). After cooling the solution to 0 °C, it was treated with solid NaOEt 
(2.54 g, 37.29 mmol) allowed to warm to rt and then stirred for 13 h. The reaction 
mixture was partitioned between ethyl acetate and brine and the layers separated. 
After extracting the aqueous phase with ethyl acetate, the combined organics were 
washed with water, brine and dried over MgSO* Concentration gave a yellow solid 

10 that was purified by column chromatography on silica gel eluting with 2: 1 then 1: 1 
hexanes:ethyl acetate to yield 3.50 g (78%) of the title compound as a yellow solid, 
mp: 126-127. l H NMR (300 MHz, CDC1 3 ) 6 1.40 (t, 3H), 4.38 (q, 2H), 7.25 (br 
s, 2H). 8.02 (d, 1H), 8.41 (d, 1H). MS (DCI/NH3) m/e 240 (M+H)-, 257 
(M+NH4) + . Analysis calc'd. for C9H9N3O3S: C, 45.18; H, 3.79; N, 17.56; Found: 

15 C, 44.94; H, 3.77; N, 17.47. 

Example 88C 
FJhvl-3.ami no^Wc^thienor^^ 
The compound resulting from Example 88B (0.88 g, 3.68 mmol) was 
dissolved in 50 ml POCI3 under nitrogen and heated to 95 °C for 3 h. The reaction 
20 mixture was concentrated and partitioned between ethyl acetate and water. After 
extracting the aqueous phase with ethyl acetate, the combined organics were washed 
with water, saturated NaHC03, brine and dried over Na2S04- Concentration gave a 
two component mixture that was separated by column chromatography on silica gel 
using a gradient elution from 10. 1 to 1: 1 hexanes:ethyl acetate to give 0.56 g (59%) of 
25 the tide compound and 030 g (34%)starting material. »H NMR (300 MHz, CDCI3) 
6 1.41 (t, 3H), 4.40 (q, 2H), 6.11 (br s, 2H), 8.60 (s, 1H). MS (DCI/NH3) m/e 258 
(M+H)+, 275 (M+NH4) + . 

Example 88P 

^- [? - (cT^-n a R-9bR)-6 - M e thoxv-2.33a.45.9b-hexahvdro-f 1 H1-benzfelisoindol- 1 - 
30 vnethvll-7.chlnro-pvTa2inof2V ^':4.51thienof3.2KllPvrimidine-2.4(lH3H)-dione 

hydrochloride 

The compound resulting from Example 88C (0.420 g, 1.63 mmol) was treated 
with triphosgene (0.484 g, 1.63 mmol) as described in Example 85B. The resulung 
isccyanate was treated with triethylamine (032 g, 3.20 mmol) and the compound 
35 resulung from Example 9D (0394 g, 1.60 mmol) as described. Recrystalltzauon of 
the HCI salt from boiling ethanol gave 0.394 g (47%) of the tide compound as a 
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yellow solid, mp: 262-265 °C. >H NMR (300 MHz, DMSO-d<>) 6 1.61 (m, 1H), 
1.79 (m, 1H), 235 - 2.90 (m, 3H). 3.02 (m, 1H), 3.41 - 3.65 (m, 4H), 3.77 (s, 
3H), 4.01 (m, 1H), 4.12 (m, 1H). 4.39 (m. 2H), 6.75 (d, 1H), 6.84 (d, 1H), 7.17 
(t, 1H), 9.04 (s, 1H), 13.03 (br s, 1H). MS (DCI/NH3) m/e 484 (M+H) + . Analysis 
5 calc'd. for C23H22N5O3SC1-HC1-0.75 H2O: C, 51.74; H, 4.63; N, 13.12; Found: 
C, 51.73 ; H, 430; N, 12.93. 

Example 89 
^.f?.rcis-f3aR.9hR^Methoxv -^ 

y|) f ^vn.7.m e thoxv.pv^ 7inorr3':4^thienor3^-d1pvrimidine-2.4(lH3H 
10 hydrochloride 

Example 89A 

Fihvl.3-amino^ m e mxov-mienof23-blP\Tmnc-2-cart>P\Vlale 
The compound resulting from Example 88C (0.700 g, 2.72 mmol) was 

1 5 dissolved in 75 ml MeOH, treated with solid NaOMe ( 1 .47 g, 27.2 mmol) and the 
resulting solution refluxed for 12 h. The reaction mixture was partitioned between 
saturated NH4CI and CHCI3. After extracting the aqueous phase with CHCI3, the 
combined organics were washed with water then brine and dried over Na2SC>4. 
Concentration gave 0.500 g (77%) pure title compound as a yellow solid, mp: 181- 

20 182 °C. »H NMR (300 MHz, CDCI3) 6 3.92 (s, 3H). 4.05 (s, 3H). 6.02 (br s, 
2H), 8.30 (s, 1H). MS (DCI/NH3) m/e 240 (M+H) + , 257 (M+NH*)*. Analysis 
calc'd. for C9H9N3O3S: C. 45.18; H, 3.79; N, 17.56; Found: C, 45.25; H, 3.48; 
N, 17.41. 

Example 89B 

25 g^flfct^jB^ffi^ 

y ni.thvn.7-memoxv-pv T a 7mnfr3':4.51mienof3.2-dlpvrimidine-2.4(lH3H)-diQne 

hydrochloride 

The compound resulting from Example 89A (0.400 g. 1.67 mmol) was treated 
with triphosgene (0.50 g, 1.67 mmol) as described in Example 85B. The resulting 

30 isocyanate was treated with triethylamine (0.25 g, 2.50 mmol) and the compound 
resulting from Example 9D (0.41 1 g, 1.67 mmol) as described. Trituration of the 
HC1 salt in boiling ethanol gave 0.457 g (56%) of the title compound as a tan solid, 
mp: 243-245 °C. »H NMR (300 MHz, DMSO-d 6 ) 6 163 (m. 1H), 1.80 (m. 1H), 
2.42 (m. 1H). 2.58 - 2.86 (m. 2H), 3.02 (m, 1H), 337 - 3.91 (m, 4H). 3.79 (s, 

35 3H), 3.91 - 4.20 (m, 2H), 4.10 (s, 3H). 430 (m, 2H), 6.75 (d, 1H), 6.84 (d, 1H), 
7.17 (t, 1H), 8.56 (s, 1H). 12.77 (s, 1H). HRFAB calc'd. for C24H26N5Q4: 
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480.1706; Found: 480.1710. Analysis calc'd. for C 2 4H25N5Q»S-HCl-0.5H2O: C, 
54.90; H. 5.18; N. 13.34; Found: C, 55.02; H. 5.04; N, 13.43. 

Example 90 

5 Vf>-f cis-f 3aR 9hR^6-Memo xv-233a.4.5.9b.hexahvdro-r 1 Hl-benzfelisoindol- 1- 
vl^thvll-5-isopm P vl-ovrazino r2'3M^thienor3^-dlimTmidine-2.4(lH3H)-dione 

hydrochloride 

Example 90A 

10 Ethvl3-fN-ison mpvnaminotmenof23-blpvraziiie-2HaibQXVlate 

Ethyl 3-aminotmeno[23-b]pyrazine-2-carboxylaie (0.500 g, 2.24 mmol) was 
dissolved in 15 ml THF under nitrogea The solution was cooled to -78 °C and 
dropwise treated with 4.9 ml 0.5M KHMDS in toluene (2.46 mmol). The resulting 
purple reaction mixture was allowed to warm to rt, treated with 2-iodopropane (0.46 

1 5 g, 2.69 mmol) and then brought to reflux for 48h. After the addition of 1 ml EtOH, 
the reaction mixture was concentrated and applied directly to a silica gel column. 
Elution with a solvent gradient from lft 1 to 4: 1 hexanes: ethyl acetate gave the title 
compound (0.210 g, 35%). »H NMR (300 MHz, CDCI3) 6 130 (d, 6H). 1.40 (t, 
3H), 4.37 (q, 2H), 5.27 (dh, 1H), 7.42 (br d, 1H), 8.55 (d, 1H), 8.58 (d, 1H). MS 

20 (DCI/NH3) m/e 266 (M+H) 

Example 90B 
F t foyn-fN-isor*roi>vl-N^hloroca^ 

A CH2CI2 solution of the compound resulting from Example 90A (0.200 g, 
0 754 mmol) was cooled to 0 °C and sequentially treated with methylamine (0. 19 g, 

25 1 88 mmol) and phosgene ( 1.20 ml of a 20% solution in toluene, 2.26 mmol). The 
reaction mixture was allowed to warm to rt and stir for 15 h. The reaction mixture 
was concentrated and applied directly to a silica gel column. Bution with a solvent 
gradient from 10: 1 to 5: 1 hexanes: ethyl acetate gave the title compound (0.206 g, 
83%) as a colorless oil. 'H NMR (300 MHz, CDCI3) 6 1.23 (d,3H), 1.39(d,3H), 

30 1.46 (I. 3H), 4.50 (m, 3H). 8.71 (d, 1H). 8.83 (d, 1H). MS (DCI/NH3) m/e328 
(M+H)*,345(M+NH4r. 
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Example SQC 

M? .rri«.n a RQhR^M e thn y y.2JtA^^ 

hydrochloride 

5 The compound resulting from Example 90B (0.200 g, 0.610 mmol) was 

dissolved in IS ml toluene and treated with thethylamine followed by the compound 
resulting from Example 9D (0. 150 g, 0.610 mmOI). After refluxing for 3 h, the 
reaction mixture was concentrated and applied directly to a silica gel column. Bution 
with 18: l:lemylacetate:waterfonnic acid gave the title compound Conversion to 

1 0 the HC1 salt gave 0. 188 g (58%) of a tan solid, mp: 286-288 °C. »H NMR (300 
MHz, DMSO-de) 6 1.55 - 1.70 (m, 7H), 1.80 (m, 1H), 2.35 - 2.85 (m, 3H), 3.04 
(m, 1H), 3.40 - 3.65 (m, 4H), 3.78 (s, 3H), 4.00 (m, 1H), 4.14 (m, 1H), 432 <m, 
2H), 6.57 (m, 1H), 6.75 (br d, 1H), 6.84 (or d, 1H), 7.17 (t, 1H), 8.93 (m, 1H), 
9.01 (m, 1H). HRFAB calc'd. for C26H30N5Q3S: 492.2069; Found: 492.2079. 

1 5 Analysis calc'd. for C26H29N5O3S-HCI-O.25 H2O: C, 58.64; H, 5.77; N, 13. 15; 
Found: C, 58.65; H, 5.53; N, 13.05. 

Example 91 
H^fpiW3aR9bRl-6-M ethoxv-23^^ 
20 vl whv11-7.Dhenvl.pvnizinof2 ' V-4 Slthienor3.2.dlpvrimidine-2.4( 1 H3H)-dione 

hydrochloride 

EgamjfegJA 
^.rvMvv2.chloro-6-phenvlpvrazine 

25 3.Caitoxarmdo-2-hydroxy-6-phenylpyrazjne (7.56 g, 35. 13 mmol), prepared 

by the method of Dick and Wood, J. Chem. Soc., xx: 1379 ( 1955). was suspended in 
triethylamine (7. 1 1 g, 70.26 mmol), cooled to 0 °C and dissolved in 50 ml POCI3. 
The mixture was refluxed for 3 h before concentrating in vacuo . The resulting black 
oil was extracted 5 x 100 ml B2O and the combined extracts treated with 250 ml cold 

30 10 % Na 2 C03. The layers were separated and the organic phase washed with water, 
brine and dried over Na 2 S04. Concentration gave the tide compound (3.20 g, 42%) 
as a tan solid, mp: 143-145 °C. »H NMR (300 MHz, CDCI3) 6 7.57 (m, 3H), 8. 10 
(m. 2H). 9.05 (s. 1H). MS (DCI/NH3) m/e 233 (M+NH4) + . 
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Example 91B 

Rthvl.3.amin o^-phenvl-thiennf2.3-blDvrazine.2-carboxvlate 
The compound resulting from Example 91 A ( 1.00 g, 4.65 mmol) was treated 
as described in example 41 A with ethyl thioglycolate (0.56 g, 4.65 mmol) and 
5 Na2CO) (0.49 g, 4.65 mmol) in 20 ml EtOH. Recrystaliization of the crude product 
from EtOH/H 2 0 gave the title compound ( 1.19 g, 86%) as a yellow-green solid, mp: 
173-175 °C. »H NMR (300 MHz, CDCI 3 ) 6 1.42 (t, 3H), 4.41 (q, 2H), 6.18 (br s, 
2H), 7.55 (m, 3H), 8.12 (m, 2H), 9.03 (s, 1H). MS (DCI/NH3) m/e 300 (M+H)+. 

10 Example 91 C 

V f?-rri s -ttaR.9bR>-6-Methoxv-233 a_4A9b- 

vlwhvn-7-phenvl-DV Ta7inof2'3':4.51thieno[3.2-dlDvrimidine-2.4(lH3H)-dionc 

hydrochloride 

The compound resulting from Example 91B (0.710 g, 237 mmol) was treated 
1 5 with triphosgene (0.700 g, 237 mmol) as described in Example 85B. The resulting 
isocyanate was treated with triethylamine (0.48 g, 4.74 mmol) and the compound 
resulting from Example 9D (0.550 g, 2.25 mmol) as described. Trituration of the 
HQ salt in boiling ethanol and filtration gave 0.435 g (33%) of the title compound as 
a yellow-green solid, mp: 310-311 °C. l H NMR (300 MHz, DMSO-d 6 ) 6 1.63 (m. 
20 1H), 1.80 (m. 1H), 235 - 2.90 (m, 3H), 3.04 (m, 1H), 3.44 - 3.65 (m, 4H). 3.78 
(s, 3H), 4.03 (m, 1H), 4.15 (m. 1H), 430 (m, 2H), 6.75 (d, 1H), 6.84 (d. 1H), 
7.17 (t, 1H), 7.61 (m, 3H), 833 (m, 2H), 9.59 (s, 1H), 13.03 (br s, 1H). MS 
(DCI/NH3) m/e 526 (M+H) + . Analysis calc'd. for C 2 9H27N5QjS-HCl: C, 61.97; 
H, 5.02; N, 12.46; Found: C, 61.75; H, 5.01; N. 12.29. 

25 

Example 92 

^-r?./ri^.f3aR.9bR)-6-Methoxv-233 a.4^.9b.hexahvdro-llH1-benzlelisoindol-l- 
vnpthvll-7-methvl-p v ra7inof2'3':4J1thienor3.2-dlpv'rimidine-2.4(lH3H)-diong 

hydrochloride 

30 

Example 92A 
VCvano-2-chloro- <vmethvl-pvrazine 
3-Carboxamidch2-hydroxy-6-methylpyrazine (4.09 g, 26.70 mmol), prepared 
by the method of Dick and Wood, J. Chem. Soc.,1379 ( 1955), was treated as 
35 described in Example 91A with triethylamine (5.41 g, 53.41 mmol) and 70 ml POCI3 
to yield the title compound (3.16 g, 77%) as a fluffy yellow solid mp: 63-65 °C. 
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1H NMR (300 MHz, CDC1 3 ) 6 2.70 (s, 3H), 8.50 (s, 1H). MS (DCI/NH3) m/e 171 
(M+NHj)*. 

Eaamgl£J22B 

Ethvl-l-ami nr^methvl.tw^ 
5 The compound resulting from Example 92A ( 1 .00 g, 6.51 mmol) was treated 

as described in Example 41A with ethyl thioglycolate (0.782 g, 6.51 mmol) and 
Na2<X>3 (0.69 g, 6.51 mmol) in 20 ml EtOH. Recrystallizauon of the crude product 
from EtOH/H 2 0 gave the tide compound (1.12 g, 72%) as a bright yellow solid, mp: 
121-123 °C. 1H NMR (300 MHz, CDCI3) 6 1.41 (t, 3H). 2.71 (s, 3H), 4.38 (q, 
1 0 2H), 6. 15 (br s, 2H). 8.45 (s, 1H). MS (DCI/NH3) m/e 238 (M+H) + , 255 

(M+NH4) + . Analysis calc'd. for C10H11N3Q2S: C, 50.62; H, 4.67; N. 17.71; 
Found: C, 50.75; H, 4.45; N, 17.70. 



Rxample92C 

15 ^.r%r c is-naR.QhRV6-M e tto^ ^ 
y |fr T h vn-7. me thv1-PV ^ 

hvdmchloride 

The compound resulting from Example 92B (0.275 g, 1.16 mmol) was treated 
with iriphosgene (0344 g, 1.16 mmol) as described in Example 85B. The resulting 

20 isocyanate was treated with triethylamine (0.23 g, 2.28 mmol) and the compound 
resulting from Example 9D (0.280 g, 1.14 mmol) as described. Column 
chromatography of the crude concentrate on silica gel eluting with 18: 1: 1 ethyl 
acetate:water.formic acid gave the title compound. Coversion to the HC1 salt gave 
0.281 g (49%) of tan solid, mp: 264-265 °C. »H NMR (300 MHz, DMSO-d 6 ) 6 

25 1.61 (m.lH). 1.80 (m, 1H), 2.37 - 2.83 (m, 3H), 2.73 <s. 3H). 3.03 (m. 1H), 3.44 
- 3.63 (m. 4H). 3.77 (s, 3H). 4.02 (m, 1H). 4.13 (m, 1H), 4.28 (m, 2H), 6.74 (d. 
1H), 6.84 (d, 1H). 7.17 (t, 1H), 8.88 (s, 1H), 12.95 (s. 1H). MS (DCI/NH3) m/e 
464 (M+H)+. Analysis calc'd. for C24H25N5QJS-HCI- 1 .50H 2 O: C. 54.69; H, 
5.55; N, 13.29; Found: C. 54.83; H, 5.24; N, 13.24. 

30 

Example 93 

*.p. f ric.n a R QhRi-^M e thnxv.^a^ 9b-hexahvdro-f lHl-bgn/lgliwindQl- 1 - 
YMf . hYl l .7 R.rti rt hvi.pvng i»wrfy v-4 5ithienon ?.-dlpvrimidine-2,4(lH3H)-di9ng 

hvdmchloride 
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Example 93A 

?.rarfaoxamidt> -l-hvdroxv.S6-diethvllDvra2ine 
3,4-hexadione (8.77 g, 76.85 mmol) and aminomalonamide (7.50 g, 64.04 
mmol) were dissolved in 50 ml H2O and heated on a steam bath for 3 h. After 
5 cooling overnight, the resulting crystals were collected, crushed and dried in vacuo to 
give 1.97 g ( 16%) of the title compound as a buff solid, mp: 95-97 °C. l H NMR 
(300 MHz, DMSOd6) 6 1.20 (m, 6H), 2.78 (m, 4H), 8.33 (br s, 1H), 8.44 (br s, 
1H), 13.03 (s, 1H). MS (DCI/NH3) m/e 196 (M+H) + , 213 (M+NHO*. 

10 Example 93B 

VCvano-2-ch) nrfv5-6-diethvlpviazine 
The compound resulting from Example 93 A (1.77 g, 9.07 mmol) was treated 
as described in Example 91 A with triethylamine (2.75 g, 2720 mmol) and 50 ml 
POCI3 to yield the tide compound ( 1.24 g, 70%) as a brown oil. >H NMR (300 
1 5 MHz, CDCI3) 6 133 (t, 3H). 135 (t, 3H), 2.88 (q. 2H), 2.91 (q. 2H). MS 
(DCI/NH3) m/e 196(M+H)\ 213 (M+NHj)*. 

Example 93C 

Hthvl3-am mfvS6^iethvl-thieiOTr23.blpvrazine-2-<»rboxvlate 
20 The compound resulting from Example 93B ( 1 .2 1 g, 6. 18 mmol) was 

combined with ethyl thioglycolate (0.743 g, 6. 18 mmol) and Na 2 CQ3 (0.66 g, 6. 18 
mmol) in 30 ml EtOH and refluxed for 16h. The reaction mixture was cooled, 
partitioned between CHCI3 and saturated NH4CI and the layers separated. The 
organic phase was washed with water then brine and dned over MgSCM- 
25 Concentration gave a brown oil that was purified by column chromatography on silica 
gel eluting first with 10: 1 then 5: 1 hexanesrethyl acetate to give the tide compound 
( 1 .24 g, 72%) as a yellow solid, mp: 96-99 °C. »H NMR (300 MHz, CDCI3) 6 
1.36 (t, 3H). 1.39 (t, 3H), 1.41 (t, 3H), 2.95 (q, 2H), 2.98 (q. 2H), 4.39 (q, 2H), 
6.14(brs.2H). MS (DCI/NH3) m/e 280 (M+H)+. 297 (M+NH4)*. Analysis 
30 calc'd. for Ci 3 H,7N 3 P2S: C, 55.89; H, 6.13; N, 15.04; Found: C, 55.81; H, 6.05; 
N. 14.79. 



35 



WO 96/22992 



PCT/US96/00072 



133 

Example 93P 

3 I t2^a&I3aB 9hR^M ttthnTv-233aA5.9b-hexahvdro-f 1 Hl-benzfelisoin^l- 1 - 
ynfthvl 1- 7 R^ iethv| - p vT »™^ 

hydrochloride 

5 The compound resulting from Example 93C (0.500 g, 1.79 mmol) was treated 

with triphosgene (0.530 g, 1.79 mmol) as described in Example 85B. The resulting 
isocyanate was treated with triethylamine (036 g. 3.58 mmol) and the compound 
resulting from Example 9D (0.418 g, 1.70 mmol) as described. Column 
chromatography of the crude concentrate on silica gel eluting with 18: 1: 1 ethyl 

10 acetate: water formic acid gave the title compound. Conversion to the HQ salt and 
reciystallization from EtOH/EGO gave the title compound (0316 g, 35%) as a white 
solid, mp: 183-186 °C *H NMR (300 MHz, DMSO-d6) 6 132(1, 3H). 137 (t, 
3H), 1.60 (m, 1H), 1.78 (m, 1H), 2.43 (m, 1H), 2.57 - 2.85 (m, 2H), 2.95 (m, 
1H), 3.03 (q, 2H). 3.05 (q, 2H). 3.40 - 3.60 (m. 4H). 3.78 (s, 3H), 3.80 - 4.20 (m, 

1 5 2H)! 4.27 (m, 2H), 6.76 (br d. 1H), 6.84 (d, 1H), 7.12 (t, 1H). MS (DCI/NH3) 
m/e 506, (M+H) + . Analysis calc'd. for C27H31N5Q3S-HCI-I.OH2O: C, 57.90; H, 
6.12; N, 12.50; Found: C, 57.79; H, 5.95; N, 12.44. 

Example 94 

20 V?.fcis-r3aR.9hRWvMetho x v-^3a.4A9^ 
ylfrt hylH-^-methox v gthvn-7^ 

:> 4MH3H)-dione hydrochloride 

Example 94A 

25 Fihvl-3-fN-f2-methoxvethvlta m ino^ 

The compound resulting from Example 92B (0.630 g, 2.66 mmol) was treated 
according to Example 90A with 6.37 ml 0.5 M KHMDS in toluene (3. 19 mmol) and 
2-bromoethyl methyl ether (1.10 g, 7.96 mmol) in 40 ml THE Column 
chromatography of the erode concentrate on silica gel eluting first with 5: 1 then 4: 1 

30 hexanes:ethyl acetate gave the title compound (0360 g. 48%) followed by starting 
material (0.160 g, 25 %). >H NMR (300 MHz, CDCI3) 6 1.40 (t, 3H), 2.68 (s. 
3H), 3.42 (s. 3H), 3.63 (t, 2H). 431 (q. 2H), 437 (q. 2H). 7.70 (br t. 1H), 8.42 
(s. 1H). MS (DCI/NH3) m/e 296 (M+H)+ 
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Example 94B 

F^Vl ?.rN-f2-methoxvethvlVN^ h1oitx^ 

carboxvlate 

The compound resulting from Example 94A (0.340 g, 1.20 mmol) was treated 
5 with triethylamine (0.36 g, 3.60 mmol) and phosgene (037 ml of 20% solution in 
toluene, 3.60 mmol) as described in Example 90B. Purification by column 
chromatography on silica gel eluting with a solvent gradient from 3: 1 to 1: 1 
hexanes:ethyl acetate gave the title compound (0.39 g, 91 %) as a colorless oil. l H 
NMR (300 MHz, CDC1 3 ) 6 1.46 (t, 3H). 2.78 (s, 3H), 3.12 (s, 3H), 3.54 - 3.72 
10 (m, 2H), 3.94 - 4. 18 (m, 2H), 4.29 - 4.56 (m, 2H), 4.47 (q, 2H), 8.68 (s, 1H). MS 
(DCI/NH3) m/e 358 (M+H) + , 375 (M+NH4) + . 

Example 94C 

3W2-(cis-r3aR.9bRV6-Memoxv-233 a.4A9b-hexahvdio-flHl-benzlelisoindol-l- 
vl tethvll- 1 ■( 2-methoxvethvl V7-meth vl-pvrazinof2'3':431thienof32'dlPvrimidine- 

2.4/ lH3H)-d ione hydrochloride 
The compound resulting from Example 94B (0380 g, 1.06 mmol) was treated 
with triethylamine (0. 107 g, 1.06 mmol) and the compound resulting from Example 
9D (0.254 g, 1.03 mmol) as described in Example 85B. Recrystallization of the HC1 
salt from EtOH gave the title compound (0.263 g, 46%) as a white solid, mp: 222- 
224 °C. »H NMR (300 MHz, DMSOcfc) o 1.61 (m, 1H), 1.79 (m, 1H), 2.56- 
2.87 (m, 2H). 2.73 (s, 3H), 3.03 (m, 2H), 335 (s. 3H). 3.53 (m. 4H). 3.68 (m, 
2H). 3.78 (s. 3H). 4.00 (m, 1H), 4.13 (m, 1H), 4.34 (m, 2H), 4.96 (m. 2H), 6.75 
(br d. 1H), 6.83 (m, 1H), 7.17 (t, 1H), 8.92 (s, 1H). MS (DCI/NH3) ra/e522 
(M+H)+. Analysis calc'd. for C 2 7H3iN5Q^-HCl-0.5H 2 O: C. 57.29; H, 5.70; N. 
1237; Found: C, 56.98; H, 5.72; N, 12.21. 

Example 95 

^. f ? .rrU.r3 a R9bRV6- M e thoxv-233a.43.9b-hexahvdro-llH1-benzfelix>indol-l- 

30 vh e thvll-l-meihvlpvT^ino[2 ^1M.51thienot^2-dlD\Tiinidine-2.4(lH3HVdione 

hydrochloride 

Example 95A 

F ^vll4N-memvlamirK> Uhienof23-blpvrayjne-2-carboxvlate 
35 To a stirred suspension of neat NaH (0.82 g. 3.40 mmol) in 10 ml THF at -78 

°C was canulated a cold (-78 °C) 20 ml THF solution of ethyl 3-aminothieno(23- 



20 



WO 96/22992 



PCT/US96/00072 



135 

b]pyrazine-2-carboxylate (0.690 g, 3.09 mmol). The reaction mixture was allowed to 
warm to rt, stir for 2 h and was then treated with iodomethane (0.460 g, 3.24 mmol). 
After stirring for 12 h at ft, the mixture was diluted with 5 ml MeOH and 
concentrated. Purification by column chromatography on silica gel eluting first with 
S 10: 1 then 5: 1 hexanes:ethyl acetate gave the title compound (0.610 g. 84%) as a 
yellow solid. *H NMR (300 MHz, CDC1 3 ) o 1-40 (t, 3H), 3.60 (d, 3H), 4.36 (q, 
2H), 7.48 (br s, 2H), 8.54 (d, 1H), 8.57 (d, 1H). MS (DCI/NH3) m/e 238 (M+H)+, 

EamBlfc25B 

The compound resulting from Example 95A (0.500 g, 2. 1 1 mmol) was treated 
with triethylamine (0.53 g, 5.27 mmol) and phosgene (3.29 ml of 20% solution in 
toluene, 632 mmol) as described in Example 90B. Purification by column 
chromatography on silica gel eluting with a solvent gradient from 5c 1 to 1: 1 
1 5 hexanes:ethyl acetate gave the title compound (0.58 g, 92%) as a colorless oil. »H 
NMR (300 MHz, CDCI3) 6 1-46 (t, 3H), 3.46 (s, 3H). 4.51 (m, 2H), 8.72 (d, 1H). 
8.82 (d, 1H). MS (DCI/NH3) m/e 300 (M+H)\ 317 (M+NH4)*. 

Example 95C 

20 ^ [?.rriW3aR.9hR^M e thoxv ^ 

yD^ yll- 1 ■ me thvlDvra^nnr2'3':4.51 thienor3.2-dlDvrimidine-2.4( lH3H)-dione 

hydrochloride 

The compound resulting from Example 95B (0.421 g. 1.40 mmol) was treated 
with triethylamine (0.170 g, 1.68 mmol) and the compound resulting from Example 

25 9D (0346 g, 1 .40 mmol) as described in Example 85B. Column chromatography of 
the crude concentrate on silica gel eluting with 18: 1: 1 ethyl acetate: water. foimic acid 
gave the title compound. Conversion to the HCI salt and recrystallizanon from 
Et0H/Et2O gave 0.132 g (20%) of tan solid, mp: 293-295 °C. »H NMR (300 MHz, 
DMSOd6) 6 1-62 (m, 1H), 1.79 (m, 1H), 2.25 - 2.90 (m, 3H), 3.02 (m, 2H). 3.27 

30 - 3.90 (m. 3H). 3.78 (s. 3H), 3.92 - 4.20 (m, 2H), 4.08 (s. 3H), 435 (m. 2H), 
6.74 (d, 1H), 6.83 (d, 1H). 7.18 (t, 1H). 8.93 (d. 1H), 9.01 (d. 1H). MS 
(DCI/NH3) m/e 464 (M+H) + . Analysis calc'd. for C24H2SN5Q3S-HCI-H2O: C, 
55.65; H, 5.45; N, 13.52; Found: C, 55.87; H, 5.22; N, 13.42. 
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Example 96 

^. [?.rri^r^aR.9bRVft-Methoxv.2.3 ^a.4_5.9b-hexahvdrQ-tlHl-benzfelisoindoNl- 
y| whvll.i -hen^l P vra2 inor2'3':4.51thienor3.2-dlpvrimidine-2.4( lH3H)-djpne 

5 

Example 96A 

Fthvl3^N-ben7 vlamino^thienor2^-b1pvrazine-2-carboxvlate 
Ethyl 3-aminothieno[23-b]pyrazine-2-carboxylate (0.450 g, 2.02 mmol) was 
treated with neat NaH (0.058 g, 2.42 mmol) and benzyl bromide (0.380 g, 2.22 
1 0 mmol) as described in Example 94A. Purification by column chromatography on 
silica gel eluong with a solvent gradient from 10: 1 to 3: 1 hexanes:ethyl acetate gave 
the tide compound (039 g, 62%) as a yellow solid. *H NMR (300 MHz, CDC1 3 ) 6 
1.39 (t, 3H), 4.37 (q, 2H), 538 (d, 2H), 7.19 - 7.42 (m, 5H). 7.88 (br t, 1H), 8.55 
(m, 2H). MS (DCI/NH3) m/e 314 (M+H)+. 

15 

Example 96B 
Ethvl 34N-beiizvl-N^hloi«*ibam ^ 

The compound resulting from Example 96A (0380 g, 1.22 mmol) was treated 
with triethylamine (037 g, 3.66 mmol) and phosgene ( 1 .91 ml of 20% solution in 
20 toluene, 3.66 mmol) as described in Example 94B. Purification by column 

chromatography on silica gel eludng with 5: 1 hexanes:ethyl acetate gave the tide 
compound (0.36 g. 76%) as a colorless oil. »H NMR (300 MHz, CDCI3) 6 1 32 (t, 
3H), 4.13 (m, 1H). 435 (m, 1H), 4.92 (d, 1H), 5.18 (d, 1H), 7.18 (m, 5H), 8.68 
(d, 1H), 8.76 (d, 1H). MS (DCI/NH3) m/e 376 (M+H)\ 393 (M+NR*)"*". 

25 

Example 96C 

^. f7./H<./^ a R9bR1.6- M e thoxv-233a4S9h-h e xahvdro-flH1-benzfelisoindol-l- 
vltethvl 1- 1 -benzvlPvrainor^M 51thienof33-dlpvrimidine-2.4( 1 H3H)-dione 

hydrochloride 

30 The compound resulting from Example 96B (032 g, 0.825 mmol ) was treated 

with triethylamine (0.084 g, 0.825 mmol) and the compound from Example 9D 
(0.203 g, 0.825 mmol) as described in Example 85B. Column chromatography of 
the crude concentrate on silica gel eluung with 18:1:1 ethyl acetate: water formic acid 
gave the tide compound. Conversion to the HC1 salt followed by trituration in boiling 

35 EtOH gave 0.255 g (54%) of white solid, mp: 280-282 °C. »H NMR (300 MHz, 
DMSOde) 6 1.61 (m, 1H), 1.78 (m, 1H), 230 - 2.88 (m, 3H), 3.03 (m. 1H), 3.53 
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(m, 4H), 3.78 (s, 3H), 4.00 (m. 1H), 4.1 1 (m, 1H), 4.35 (m, 2H), 6.00 (m, 2H), 
6.73 (d, 1H). 6.83 (d, 1H), 7.16 (t, 1H), 7.25 (m, 3H), 738 (m, 2H), 8.89 (d, 
1H), 8.92 (d, 1H). MS (DCI/NH3) m/e 540 (M+H)+. Analysis calc'd. for 
C30H29N5O3S-HCI: C, 62.55; H, 5.25; N, 12.16; Found: C, 62.31; H. 5.17; N, 
5 11.93. 

Example 97 

?.p.rris-ttaR.9hRl^Methox v-2^^ 

y |) rT | r vii. P vridof3'.4':43l p vrminr3.2-dl P vriinidine-2.4( lH3HVdione hydrochloride 
10 Example 97A 

FthvU4^3.cvanopvridvl^glvcinate 
Ethyl glycinaie hydrochloride (30.23 g, 216 mmol) and NaHCOj (12.73 g, 
152 mmol) were combined in 200 ml 95% EtOH and refluxed for lh. To this was 
added 4-chloro-3-cyano pyridine (3.00 g, 21.6 mmol) and the reulting mixture 

1 5 refluxed for 13h. The mix was partitioned between Et20 and water and the layers 
separated. After extracting the aqueous phase with CH2CI2, the combined organics 
were washed water then brine and dried over MgSO* Concentration gave an orange 
solid that was purified by column chromatography on silica gel eluting with ether to 
give the tide compound (2.25 g. 51%) as well as 1.07 g (36 %) starting material. »H 

20 NMR (300 MHz, CDCI3) & 133 (t, 3H). 4.02 (d, 2H), 430 (q. 2H), 5.62 (br t. 
1H), 6.44 (d, 1H), 838 (d, 1H), 8.50 (s, 1H). MS (DCI/NH3) m/e 206 (M+H) + . 

Example 97B 

25 The compound resulting from Example 97A (2.00 g, 9.75 mmol) was 

dissolved in 50 ml absolute EtOH under nitrogen and treated with solid NaOEt (0.730 
g, 10.72 mmol) . The resulting mixture was refluxed for 1 h, diluted with water and 
extracted with CHCI3. The organic phase was dried over MgSCv*. concentrated, and 
purified by column chromatography on silica gel. Elution with 5% then 10% MeOH 

30 in CH?Cl2 gave the tide compound as a yellow solid. l H NMR (300 MHz. DMSO 
d6) 6 133 (t. 3H), 430 (q, 2H), 6.02 (s, 2H). 7. 12 (dd, 1H). 8. 17 (d, 1H), 902 
(s, 1H), 10.88 (s. 1H). MS (DCI/NH3) m/e 206(M+H) + . 
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Example 97C 

3-r2-fcis.(3aR 9hR^.6-Metho vy^ ^-3a.4 A9h-hexahvdro-HH1-benzfeliSQin<i9l- b 
Ypftthyn-pyrid^^' 4''4 5lDvrm lnr3.2-dlDVrimidine.2 .4^ lH3HVdione hydrochloride 
The compound resulung from Example 97B (0399 g, 1.94 ramd) was treated 
with triphosgene (0.433 g, 1.45 mmol) as described in Example 39. The resulting 
isocyanate was treated with tnethylamine (0.402 g, 3.97 mmol) and the compound 
resulung from Example 9D (0.465 g, 1 .89 mmol) as described Column 
chromatography of the crude concentrate on silica gel eluting with 18: 1: 1 ethyl 
acetaterwaterformic acid gave the intermediate ester-urea as the formic acic salt ( 1 .07 
g, 99%). The formic acid salt was converted to its free base by dissolving in 2 M 
NH3 in MeOH and evaporating. The residue was dissolved in 75 ml THF under 
nitrogen and was treated with 52 ml of a 1 M KOr-Bu solution in THF (5.2 mmol). 
After 15 min, the reaction was quenched with 5 ml water, concentrated and applied 
directly to a column of silica gel. FJution with 18: 1: 1 then 9: 1: 1 ethyl 
acetate:watenformic acid gave 0.96 g (97%) of the tide compound as the foimic acid 
salt. This was converted to the HCl salt by treatment with methanolic HC1. mp: 
>300°C(dec.). lHNMR(300MHz,DMSOd6) 6 1.52 - 1.90 (m, 2H), 2.26 - 2.88 
(m, 3H). 3.02 (m, 1H). 3.21 - 3.90 (m. 4H), 3.78 (s. 3H), 4.01 (m, 1H). 4.13 (m, 
1H), 430 (m, 2H), 6.72 (d, 1H), 6.85 (d. 1H), 7.17 (t, 1H), 7.93 (d, 1H), 8.56 (d, 
1H), 9.80 (s, 1H), 12.88 (s. 1H0, 13.85 (br s. 1H). MS (DCI/NH3) m/e432 
(M+H)+. HRCI calc'd. for C24H26N5Q3: 432.2036; Found: 432.2032. 

E&amBifcSB 

3-f?.<cis-(3aP 9hRl-6-Metho *v.? 33a.4A9h-h e xahvdro-l 1 Hl-benzlelisoindol- 1 • 

yl)?lhYl l- 1 - <>thv,PVTazinor - M '' 451Ih ' enc>f3 -- d l pv " m 'dine-2/4(iH3H)-diQne 

hydrochloride 

Example 98A 

Fthvl 3-( N-ethvlamino^thienn f^3.b1pvTa2ine-2-carboxvlate 
Ethyl 3-amino[23-blpyrazine-2-carboxylate ( 0.500 g. 2.24 mmol) prepared by the 
method of Schneller and Clough, J. Het. Chem., 12: 513 ( 1975), was treated with 
Potassium bis(trimethylsilyl)amide (0.5 M in toluene, 2.46 mmol) in 30 ml THF at 
-70° C, and allowed to warm to room temperature. lodoethane ( 2.35 mmol, 0. 188 
ml) was added, and the'reaction was stirred under N 2 for 12 h. More iodoethane was 
added (1.12 mmol, 0.09 ml) and after 0.5 h, ammonium chloride was added and the 
mixture was evaporated to a yellow solid which was purified by column 
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chromatography on silica gel during with 2:98 ethyl acetate:hexanes to yield 0300 g 
(53%) of the title compound as a yellow solid mp 90-92 °C. l H NMR (300 MHz, 
CDC1 3 ) 8 1.32 (t, 3H), 1.4 (t, 3H). 4.13 (m. 2H), 4.38 (q. 2H), 8.53 (d, 1H), 8.57 
(d, 1H). MS (DCI/NH3) m/e 252 (M+H) + . 

5 

Example 98B 

Fihvl jMN-ethvlN^kwoca^ 

The product from Example 98A (0.290 g, 1 . 16 mmol) was combined with 
triethylamine (2.90 mmol) in 30 mL anhydrous CH 2 C1 2 and cooled to 0 °C. The 

1 0 resulting solution was treated with phosgene ( 1.93 M in toluene, 3.48 mmol) and 
allowed to warm to rt overnight while stirring under N 2 . The mixture was evaporated 
to a yellow oil which was purified by column chromatography on silica gel eluting 
with 5:95 ethyl acetate: hexanes to yield 0.278 g (84%) of the title compound as a 
yellow oil. 1H NMR (300 MHz, CDCI3) 8 1.24 (t, 3H). 1.47 (t, 3H), 3.87 (q, 1H). 

1 5 4.02(q, 1H), 4.5 (q, 2H), 8.72 (d, 1H), 8.82 (d, 1H).MS (DCI/NH3) m/e 314 
(M+H) + . 

Example 98C 

vp^riW3 a R.9hR^M e trKMV- ? T^4A^^^^ 
vi^thvii- 1 -ethvipvniTinor^^^ <nthienor3.2-dlnvrimidine-2.4( lH3H)-dipne 

20 hydrochloride 

The product from Example 98B (0.278 g, 0.975 mmol) was combined with 
triethylamine (0340 mL. 2.44 mmol) and 0.240 g (0.975 mmol) of the product from 
Example 9D in 12 ml of anhydrous toluene and heated to reflux for 4 h. The reaction 
mixture was concentrated to a solid and purified by column chromatography on silica 

25 gel eluting with 3:3:94 water.formic acid:ethyl acetate to yield 0336 g (72%) of the 
title compound/This was converted to the HC1 salt by treatment with an excess of HC1 
in methanol to give a tan solid, mp 278-280 °C (dec). »H NMR (300 MHz, DMSO- 
de) 6 132 (t, 3H), 1.60 (m. 1H), 1.79 (m, 1H). 2.6-2.8 (m, 2H). 3.05 (m. 1H). 
3.52 (m, 3H), 3.78 (s. 3H). 4.01 (m, 1H), 4.12 (m, 1H), 432 (m, 1H), 4.73 (m. 

30 2H), 6.72 (d, 1H), 6.81 (m, 1H). 6.78 (dd, 1H), 892 (d, 1H), 9.01 (d, 1H). 
HRMS cald for C25H28N5SQ3 : 478.1913, found 478.1918. Analysis calc'd for 
C25H27N5SO3 - HC1 - 1/2 H 2 Cfc C. 57.41; H, 5.59; N, 1339; Found: C, 57.84; H. 
5.40; N, 13.29. 
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Example 99 

vp.fris-naR.9bRl-6-Methoxv- 2^a.4A9b-hexahv^^ 
y |)gthvn.«-nhenvlpyrainof2^4^ ^ 

todlBSblgDdfi 

5 

Example 99A 

< ?.rhlQfo-3-cv ann. < vphenvl^wia7ine and 2-chloro-3-cvano-6-phenvlpvrazine 
A mixture of 5- and 6- phenyl regioisoraers of 2-hydroxy-3- 
carboxamidopyrazi nes (7.2g, 33 3 mmol) prepared by the method of R.G. Jones, J. 

1 0 Am. Chem. Soc. 71 :78 ( 1949) was combined with phosphorous oxychloride (56 ml, 
586 mmol) and triethylamine (9.3 mL, 67 mmol) and heated to reflux for 2 h. The 
mixture was evaporated to give a black oil which was extracted with ether (3 x 100 
ml); the combined extracts were washed with 300 ml of 10% Na2C03, after which the 
aqueous layer was back-extracted with ether. The combined organic layers were 

1 5 decolorized with activated carbon and nitered through Celite, .then evaporated to give 
a white solid as a 60:40 mixture of the 5 and 6-phenyl isomers; mp(mixture) 121-125 
°C. *H NMR (300 MHz CDCI3) 6 7.52 (m, 5H major and minor), 8.02 (d, 2H 
(major), 8.11 (d, 2H (minor)), 9.0 (s, 1H (major)). 9.05 (s, 1H (minor)). MS 
(DCI/NH3) m/e215(M)+. 

20 

Example 9PB 

F!hvl^^FP'^^P henvlAienof23 - blp ^ ne - 2 - cartexv|ate 

The product from Example 99A ( 1.55 g, 7.16 mmol) was treated sequentially 
with ethyl thioglycolate (0.863 ml. 7.88 mmol), and sodium carbonate (0.760g. 7.16 

2 5 mmol) in anhydrous ethanol (20 ml) and heated to reflux overnight. The reaction 

mixture was concentrated to a solid and purified by column chromatography on silica 
gel eluting with 5:95 hexanes:ethyl acetate to give 1.0 g (47%) of the title compound 
as a yellow solid, rap 1 16- 1 18 °C. »H NMR (300 MHz, CDCI3) 6 1 .24 (t. 3H). 4.40 
(q, 2H), 7.53 (m, 3H). 8.09 (d, 2H), 9.09 (s, 1H). MS (DCI/NH 3) m/e300 

30 (M+H)+. 
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Example 99C 

i- \- >. fri*-(w QhRV6.M prhnxv.2^3a.4.5.9b-hexahvdrQ-f 1 Hl-tenzfelisQindol- L 

y| ) f ihvn-frphenvlDvra ™nr^'*^ 

hydrochloride 

5 The product from Example 99B (0.484 g, 1.62 mmol) was treated with 0329 

g ( 1.78 mmol) of triphosgene in 48 ml of relluxing 1: 1 toluene:THF mixture for 14 
hours. The solvent was removed and the resulting isocyanate treated with 0.400g 
(1.62 mmol) of the product from Example 9B and 0.048g (3.40 mmol) triethylamine 
in 48 ml of refluxing toluene for 6 hours. The cooled mixture was filtered and the 

1 0 white precipitate was discarded. The resulting solution was concentrated to give a 
yellow solid which was mixed with an excess of HCI in methanol and evaporated; the 
resulting solid was triturated with boiling ethanol to give 0.208g (24%) of the title 
compound as a green-yellow solid, mp 296-298 °C. l H NMR ( 300 MHz, DMSO-tfc) 
d 1.6 (m, 1H), 1.8 (m, 1H), 2.65 (m, 2H), 3.02 (m, 1H), 352 (m, 3H), 3.78 (s, 

1 5 3H), 4.02 (m, 2H), 43 (m, 2H), 6.72-6.86 (m, 2H). 7.27 (dd. 1H). 7.6 (m, 3H). 
8.48 (d, 2H), 9.55 (s, 1H). MS (DCI/NH3) m/e 526 (M+H) + .Analysis calc'd for 
C29H28N5SQ3-HC1-1/2 H20. C, 60.99; H, 5.12; N, 12.26; Found: C, 60.66; H. 
5.03; N, 12.06. 

Example 100 

20 3 J J2jjcisJ2a&£bEl&^ 

Yl )pthvll-7 ^iDhenvlpvrayinof^ '^^lthienorS^-dlpvrimidine-Z.^ I H3H)-diQnc 

hydrochloride 

Example 100 A 

25 ?-rhloro-3-cyano-5.6-diDh envlpvrazine 

5,6-diphenyl-2-hydroxy-3-carboximidopyrazine (5.42 g, 18.7 mmol), 
prepared by the method of R.G. Jones, J. Am. Chem. Soc. 71.78 ( 1949), was 
combined with phosphorous oxychloride (80 g, 204 mmol) and triethylamine (3.8 g, 
37 mmol) and heated to reflux for 2 hours. The mixture was cooled, evaporated to a 

30 brown solid and then extracted with diethyl ether, the combined organic extracts were 
stirred over 10% Na2C03 during which a precipitate occurred/The mixture was 
extracted with chloroform, dried with MgS0 4 . filtered and evaporated to give 1. lg 
(20%) of the title compound as yellow solid mp 201-204 °C. *H NMR (300 MHz. 
DMSOd6) 6 7.41 (m. 10 H). MS (DCI/NH3) m/e 292 (M+H) + 
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Example 100B 

Rthvl3.aminn -S6^iohenvIthienof23-blPvrazine-2-cait)QXVlate 
The product from Example 100A ( 132 g, 4.5 mmol) was combined with 
ethyl thioglycolate (0.593 g, 4.95 mmol) and Na 2 C<>3 in 12 ml ethanol and heated to 
S reflux overnight The reaction mixture was purified by column chromatography on 
silica gel eluttng with 10:90 hexanes:ethyl acetate to give 0355 g (21%) of the tide 
compound as a yellow solid. *H NMR (300 MHz, DMSO-de) 6 1 .33 (t, 3H), 4.33 
(q, 2H), 7.12 (br s, 1H). 7.31-7.52 (sev m, 10H). MS (DCI/NH3) m/e375. 

10 Example 100C 

?. f^ris-naR.9bR)-6-Methoxv-233 a^ 

y| ) f tt ? vl|.7«^iphenvlpvi^inof2'3M Slthienof3.2.dlpvrimidine-2.4(lH3H)-di0D 

hydrochloride 

The product from Example 100B (0355 g) was treated with triphosgene 
1 5 (03 lOg, 1.04 mmol) as described in Example 99C . The resulting isocyanate was 
further treated with triethylamine (0.194 ml, 139 mmol) and 0.163 g (0.672 mmol) 
of the product from Example 9D and refluxed for 2 hours. The mixture was allowed 
to cool, filtered and evaporated, then mixed with ethanol and heated over steam; ether 
was added and the precipitate was collected. This was mixed with an excess of HC1 
20 methanol, then evaporated, then triturated with ethanol, filtered to give 0. 140g (35%) 
of the title compound mp 208-21 1 °C. »H NMR (300 MHz DMSO-d6) 6 1.62 (m, 
1H), 1.80 (m, 1H), 2.52-2.81 (sev m. 3H). 3.0-3.08 (m, 2H). 3.5-3.59 (m. 2H), 
3.78 (s, 3H), 3.9-431 (sev m. 5H). 6.78 (t, 1H), 6.82 (dd. 1H), 7.18 (t. 1H), 7.38- 
7.56 (sev m, 10H), 13.1 (s, 1H). MS (DCI/NH3) m/e 602 (M+H) + . Analysis calc'd 
25 for C35H3 1N5S03-HCI-3/2 H20: C, 63.20; H. 5.30; N, 10.53; Found: C. 62.98; 
H. 5.08; N, 10.16. 

Example IQl 

iJ*)^H s .naR.9bRi-^-Methoxv-23 3a4.5.9b-hexahvdro-llHl-bgnzlclisQindo|-l- 
vhpthvn-1-butvlpvra7inof2 l 3':4J1 thienof3.2-dlDvnmidine-2.4(lH3H)-dione 
30 hydrochloride 

Example 101A 

ffl hyl ^-rN-hutvlamin o^thienor23-hlpvra2ine-2-carboxvlate 
Ethyl 3-amino(23-b]pyrazine-2-carboxylate ( 0.500 g, 2.24 mmol) prepared 
35 by the method of Schneller and Clough. J. Het. Chcm., 12: 513 ( 1975), was treated 
with Potassium bis(trimethylsilyl)amide (0.5 M in toluene, 3.70 mmol) in 50 ml THF 
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at -70° C, and allowed to warm to room temperature. Iodobutane ( 0.401 ml, 3.53 
mmol) was added and the mixture was heated to 60 °C overnight . NH4CI was added 
and the mixture was evaporated, then purified by column chromatography on silica 
gel eluung with 5:95 hexanes:ethyl acetate to give 0.606 g (64%) of the tide 
5 compound as a yellow solid. *H NMR (300 MHz DMSOd* ) 6 0.96 (t, 3H), 1.4 (t, 
3H), 1.47 (m, 2H), 1.65 (m. 2H), 4.1 (q. 2H), 438 (q, 2H). 7.56 (br t, 1H), 8.53 
(d. 1H). 8.56 (d, 1H). MS (DCI/NH3) 280 (M+H)+. 

EamBlfi I01B 

The product from Example 101 A (0.590g, 2.1 mmol), triethylamine (0.731 
ml, 5.25 mmol), and phosgene ( 1.93M in toluene, 3.26 ml, 6.3 mmol) were reacted 
as in Example 98B in 50 ml anhydrous CH 2 C1 2 . Purified by column chromatography 
on silica gel eluung with 1: 1 ethyl acetate:hexanes to yield 0.718 g ( 100%) of the title 
l 5 compound as a yellow oil. *H NMR (300 MHz DMSO-c* ) o 0.87 (t, 3H), 1.19- 
1.28 (m, 2H), 1.46 (t, 3H), 1.6 (m, 2H), 3.76 (m, 1H), 3.95 (m, 1H), 4.5 (m, 2H), 
8.72 (d. 1H), 8.82 (d, 1H). MS (DCI/NH3) 372 (M+H) + . 

Emmte IfllC 

20 *.r?.rri^3^.9 b RWiM e tho*v^ 
viwhvn.1.hutvlpvraz i™r^ 

hydrochloride 

The product from Example 101B (0.718 g, 2.10 mmol), triethylamine (0.73 1 
ml. 5.25 mmol), and 0317 g (2.10 mmol) of the product from Example 9D were 

25 combined in 25 ml anhydrous toluene and heated to reflux for 4 hours. The mixture 
was allowed to cool, was filtered, and the filtrate was mixed then evaporated in an 
excess of 1M HC1 in methanol and then crystallized in isopropanol to give 0392g 
(37%) of the title compound as a yellow solid mp 240-244 °C.»H NMR (300 MHz 
DMSCXfc ) 6 0.94 (t, 3H), 1.42 (m, 2H), 1.6-1.82 (sev m, 4H), 2.42 (m, 1H). 

30 2.60-2.82 (m. 3H), 3.05 (ra, 1H), 3.40 (m, 2H), 3.52 (m, 3H). 3.78 (s, 3H), 3.82 
(m, 1H). 4.02 (m, 1H). 4.12 (m, 1H), 4.32 (m, 2H), 4.71 (m. 2H), 6.72 (m, 2H), 
7.18 (t, 1H), 8.91 (d, 1H), 9.02 (d, 1H). MS (DCI/NH3) 506 (M+H)+.Analysis 
calc'd for C27H31N5SQ3 - HC1 : C. 59.82; H, 5.95; N, 12.92 Found: C. 59.69; H. 
5.85; N. 12.74 
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Example 102 

yp.f c iW3aR.9bR^Methoxv-2 33a.4A9p-hexah 
y|) ff thyl1-l.(%^-methoxvet^^ 

2.4/ 1 H3Hl-dione hydrochloride 

5 

Example 102A 

Ethyl 3-amino[23-b]pyrazine-2-carboxylate ( 0.750 g, 336 mmol) prepared 
by the method of Schneller and Clough, J. HeL Chem., 12: 513 ( 1975), was treated 

1 0 with potassium bis(trimethylsilyl)amide (0.5 M in toluene, 3.70 mmol) in 50 ml THF 
at -70° C, and allowed to warm to room temperature. 1 -Bromo-2-< 2- 
methoxyethoxy)ethane ( 0.457 ml, 336 mmol) was added and the the mixture was 
stirred under N2 fust at room temperature and then at 60 oC for 3 hours.NRtCI was 
added and the mixture was evaporated, then purified by column chromatography on 

1 5 silica gel elming with 1 :4 hexanes:ethyl acetate to give 0324 g (29%) of the title 

compound as a yellow oil. »H NMR (300 MHz DMSO-d6 ) o 1.40 (t, 3H), 3.58 (m, 
2H), 3.68 (m, 2H), 3.73 (t, 2H), 432 (m, 4H). 7.71 (or t. 1H), 8.53 (s, 2H). MS 
(DCI/NH3) 325(M+H)+. 

Eaampje. 102B 

20 Ethv1^N^2.r2.tn < »thnxv e thoxv^thvn.N- 
chlc»tx*rbam ovlamino>thienof23^ 
The product from Example 102A ( 0324g, 1.0 mmol) . phosgene (1.93M , 
• 3.0 mmol ). and triethylamine (0348 ml, 2.50 mmol) were reacted as in Example 
98B. After stirring overnight under N2 at room temperature, the mixture was cooled 
25 to 0°C and treated with phosgene (1.93 M, 1.0 mmol) and triethylamine (0.139 ml, 1 
mmol) and allowed to stir under N2 at room temperature for 2 hours. The mixture was 
evaporated, then purified by column chromatography on silica gel eluting with 1 : 1 
hexanesrethyl acetate to give 0.247 g (66%) of the title compound as a yellow oil. 'H 
NMR(300MHzDMSOd6) 6 1.48 (t, 3H), 3.12 (m, 1H), 3.26-3.4 (sev m, 5H). 
30 3.72 (m, 2H). 4.04 (m, 1H). 4. 16 (m, 1H), 4.48 (m, 2H), 8.70 (d, IH). 8.80 (d, 
1H). MS (DCI/NH3) 388 (M+H) + . 
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Example 1Q2C 

ynrThv | 1 _ 1 _ r .n.m e thoxv e thm^^ 
' 2 aaa3tDidi flM hydrochloride 

5 The product from Example 102B (0.247 g, 0.664 mmol). triethylamine 

(0.231 ml, 1.66 mmol). and and 0.163 g (0.664 mmol) of the product from Example 
9D were combined in 8 ml anhydrous toluene and heated to reflux for 25 hours. The 
mixture was evaporated, then purified by column chromatography on silica gel eluting 
with 5:5:90 water formic aci&etfayl acetate. The resulting homogeneous fractions were 

1 0 concentrated and then mixed with an excess of IM HC1 in methanol and evaporated, 
the residue was crystallized with ethanol/ diethyl ether to give 0.1 15g (39%) of the 
title compound as a yellow-white granular solid mp 226-228 °C. »H NMR (300 MHz 
DMSOdo) 6 1.40 (m, 1H), 1.78 (m, 1H), 2.6-2.83 (m, 3H), 3.0-3.08 (m, 1H), 
3 1 (s, 3H), 3.28 (m, 2H), 3.52 (m, 4H), 3.7-438 (sev m, 12H), 4.95 (m, 2H). 

1 5 6.75-6.88 (m, 2H). 7.28 (t. 1H), 8.92 (d. 1H). 9.01 (d. 1H). HRMS cald for 

C28H34N5SO5 : 552.2281, found 552.2281. Analysis calc'd for C28H33N5SO5-HCI- 
H 2 aC, 55.71; H, 5.54; N. 11.41; Found: C. 55.48; H, 5.99; N. 11.55. 

Example 103 

20 ^n./™.n a R.9b q )-/i^^ 

y i mhYi 1 .-7 ^■Him.thvinvrarin oP ' 3M sithienoE ^1pvrimidine-2 . 4f 1 H3HHione 

hydrochloride 

Example 1Q3A 

5.6-dimethyl-2-hydroxy-3-carboximidop>Tazine (4.4 g. 263 mmol), prepared 
bv the method of R.G. Jones, J. Am. Chem. Soc. 71:78 ( 1949) was combined w.th 
phosphorous oxychloride (70 ml), and triethylamine (73 ml. 523 mmol) and heated 
to reflux for 3 hours. The compound was further treated according to the procedure 
30 described in Example 100A to give 33 g (75%) of the title compound as a yellow 
solid mp 83-85 °C. »H NMR (300 MHz DMSO-d6) 6 2.54 (s, 3H), 2.59 (s. 3H). 

MS (DC1/NH3) 185. 
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Bamtffi IffiB 

Ethvl3-ani ino-.S6^imethvlthieno[23-b1pvrazine-2-carboxvlate 
The compound from Example 103A (1.5g, 8.95 mmol), ethyl thioglycolate 
(1.08 ml, 9.85 mmol), and Na 2 CC>3 (0.949 g, 8.95 mmol) were combined in 25 ml 
5 anhydrous ethanol and heated to reflux overnight. The mixture was cooled, Altered, 
and the solid was recrystallized in ethanol/H20 to afford 1.3g (58%) of the title 
compound mp 136-139 <>C. l H NMR (300 MHz, CDCI3) 6 1.4 (t, 3H), 2.64 (s, 
3H). 2.68 (s, 3H), 4.39 (q, 2H), 6.12 (br s 2H).MS (DCI/NH3) 252 (M+H) + 

10 Example 1Q3C 

3-r?^cis-r3aR.9bR^6- Methoxv-233a.4J.9b-hexahvdro>flHl-benzfelisoindol-l- 
vnethvl1.78-dimethvl pvra7jnor2'3M^lthienor3J>-dlDvrimidine-2.4(lH3H)-dione 

hydrochloride 

The compound from Example 103B (0.269 g, 1.07 mmol) was combined 
1 5 with triphosgene (0.349 g. 1.18 mmol) in 26 ml 1 : 1 THFrtoluene and heated to reflux 
overnight. The mixture was cooled and evaporated, then combined with 0.290 g 
( 1. 18 mmol) of the compound from Example 9D in 26 ml of 1: 1 THFrtoluene, and 
triethylamine (03 13 ml, 2.25 mmol) and heated to reflux overnight The mixture was 
evaporated, then purified by column chromatography on silica gel eluting with of 
20 5:5:90 water formic acid-ethyl acetate to obtain 0.560 g (77%) of the title compound. 
This was evaporated with an excess of HCl-methanol, then crystallized with ethanol/ 
diethyl ether to produce 0.236 g of the title compound as a tan solid mp 308-3 10 °C . 
»H NMR(300MHzDMSO-d6) 6 1.61 (s, 1H), 1.79 (m, 1H), 2.69 (s, 3H). 2.6- 
2.79 (sev m. 4H). 3.01 (m. 1H), 332 (s, 3H), 3.52 (m, 2H). 3.78 (s. 3H), 3.09- 
25 4.81 (sev m, 4H), 6.71-6.86 (m, 3H). 7.18 (m, 1H), 12.86 (m, 1H). HMRS calc'd 
for C25H28N5SO3 478.1913, found 478.1913. Analysis calc'd for C25H27N5SO3- 
HCI-H 2 Or C. 56.44; H, 5.68; N, 13.10; Found: C, 56.61; H, 5.19; N, 13.13. 

Example 104 

30 3.l2./cis-/3aR9hR^6-Methoxv.233a.4.5 .9b-hexahvdro-llHl-benzlelisoindol-l- 
yj tethvll. 1 -/2-methoxvethvn pvra7inof2'3':4.51thienof32-dlp\'rimidine- 
24/ lH3H)-dione hydrochloride 
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Exam pig 1Q4A 

ffihvl ^N^-methox vethvlWithvn^ 

Ethyl 3-aimno[23-b]pyrazine-2-carboxylate ( 1.0 g g, 4.48 mmol) prepared 
by the method of Schneller and Clough, J. HeL Chem., 12: 513 ( 1975), was treated 
5 with potassium bis(trimethylsilyi)amide (0.5 M in toluene, 8.96 ml) in 15 ml THF at 
-70° C, and allowed to warm to room temperature. 2-Bromoethyl methyl ether 
(0.454 ml, 4.70 mmol) was added, and the reaction was stirred under N2 at 60* C 
overnight The mixture was cooled and evaporated .then purified by column 
chromatography on silica gel eluting with 1:9 ethyl acetate:hexanes to yield 0.640 g 
1 0 (51%) of the title compound as a yellow solid . l H NMR (300 MHz, DMSO-d6) 6 
1.32 (t, 3H), 3.3 (s, 3H), 3.56 (t, 2H), 4.25 (q, 2H), 432 ( t, 2H), 7.70 (br t, 1H), 
8.76 (s, 1H), 8.77 (s, 1H). MS (DCI/NH3) m/e 282 (M+H)+ 

Example 104B 

15 Fthvl 3-rN42-m e thoxvethvn -N^lonxai^ 

carboxvlate 

The product from Example 104A (0.620 g, 2.20 mmol) was reacted with 
phosgene (1.93M in toluene, 3.41 ml, 6.6 mmol) and triethylamine (0.767 ml, 5.5 
mmol) and purified according to the procedure described in Example 98B. The title 
20 compound was obtained as 0.582 g ( 81 %) of a yellow oil. l H NMR (300 MHz 

DMSCmI*) d 131 (t, 3H), 33 (s, 3H), 3.56 (t, 2H), 4.23 (q, 2H), 43 (q, 2H), 8.78 
(2 singlets, 2H). MS (DCI/NH3) 344 (M+H)+. 

Example 104C 

25 3.re.trifrf3aR.QhRUlMcthoy v-233a 

yl^thvn-1.f2.methoxvethvhav ra7innf2'3MJ>lthienol32^)PVrimidine- 

? 4(1 H^H^'"" 6 hydrochloride 
The product from Example 104B (0.466 g, 1.42 mmol) was combined with 
triethylamine (0.238 mL, 1.70 mmol) and 0350 g ( 1.42 mmol) of the compound 
30 from Example 9D in 15 ml of anhydrous toluene and heated to reflux for 4 h. The 
reaction mixture was concentrated to a solid and purified by column chromatography 
on silica gel eluting with 5:5:90 watenformic acid:ethyl acetate to yield 0.505 g (69%) 
of the utle compound/This was converted to the HCI salt by treatment with an excess 
of HCI in methanol to give 0362 g of a tan solid, mp 247-251 °C . >H NMR (300 
35 MHz, DMSOd6) 6 . 1.61 (m. 1H), 1.80 (m, 1H), 2.62-2.83 (sev m, 3H), 2.9-3.1 
(m, 1H), 3.25 (s, 3H), 3.49 - 3.60 (sev m 3H), 3.69 (m, 2H), 3.78 (s, 3H). 3.81- 
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4.48 (sev m, 5H), 4.95 (m, 2H), 6.78 (d, 1H), 6.81 (dd, 1H), 7.18 (t, 1H), 8.91 (d, 
1H), 9.01 (d, 1H). MS (DCI/NH3) m/e 507 (M+H) + . Analysis calc'd for 
C26H30N5O4SC1-HC1: C, 57.40; H. 5.56; 12.87; Found: C, 57.17; H, 5.43; N, 
12.70. 

5 Example 105 

^42-fds-r3aR9bRV6-Metho xv-2^3a.4A9b.hexahvdro-flH1-benzfelisoindol-l^ 
vl tethvll- 1 .(2. m rthnxv e thvn P vridnf2^':4.51thienor3^-dlDvriniidine-2.4r 1H3H)- 

tiione hydrwhloride 
10 Example IQ2A 

Ffhvl vm-(2-methoxvethvnethvl ^ 

To a soluuon of 3-Amino-2-carbomefooxythieno[3,2-b)pyridine ( 1.08 g, 5.2 
mmol), prepared by the procedure described in /. Heterocyclic Chem., 24: 85 ( 1987), 
in THF ( 18 ml) was added KHMDS ( 1 1.4 ml, 5.7 mmol 0.5M toluene) dropwise at 

1 S -78°C under nitrogen. The resulting purple reaction mixture was allowed to warm to 
rt, treated with 2-bromoethyl methyl ether (0.53 ml, 5.5 mmol) in THF (20 ml ) and 
then brought to reflux for 24h. Column chromatography of the crude concentrate on 
silica gel eluting with 9: 1 hexanes:ethyi acetate gave the title compound (0360 g, 
26%). l H NMR (300 MHz, CDCI3) 6 3.44 (s, 3H), 3.65 (t, 2H), 3.88 (s. 3H). 

20 4.43 (t, 2H), 7.3 (dd, 1H), 8.1 (dd, 1H), 8.60 (dd, 1H). MS (DCI/NH3) m/e 267 
(M+H)+. 

Example 105B 
F ftyl vm-f2-memoxvethvl)-N-c hloTocar^ 

carboxvlate 

25 A soluuon of the compound from Example 105A (0360 g, 1 .40 mmol) in 

methylene chloride (35 ml ) was treated with triethylamine (0.47 ml, 3.40 mmol) and 
phosgene (2.1 ml, 4.1 mmol of 20% solution in toluene) at 0°C. The reaction mixture 
was allowed to warm up to rt, stirred overnight and evaporated in vacuo to afford a 
solid residue. The crude solid was dissolved in 1: 1 methylene chloride:ethyl acetate 

30 and filtered through a pad of silica gel. Evaporation of the solvents gave the tide 
compound (0.44 g. 95%) as a soild. »H NMR (300 MHz, CDCI3) 63. 12 (s, 3H). 
3.37- 3.54(m, 2H). 4.02 (s, 3H), 4.07 - 4.14 (m, 2H), 4.29 - 4.56 (m, 2H). 7.46 
(dd, 1H). 8. 23 (dd, 1H), 8. 85 (dd, 1H). MS (DCI/NH3) m/e329(M+H)* 
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Example 1Q5C 

fl^ hydrochloride 

5 The compound resulting from Example 105B (0.44 g, 13 mmol) was 

combined with triethylamine (0.28 ml, 2.0 mmol) and the compound resulting from 
Example 9D (033 g, 13 mmol) in 15 ml of anhydrous toluene and heated to reflux 
for 4 h. The reaction mixture was concentrated to a solid and purified by column 
chromatography on silica gel eluting with 18: 1: 1 (ethyl acetatewater.formic acid) to 

i o yield 0.435 g (62%) of the title compoundThis was converted to the HC1 salt by 
treatment with an excess of HCI in methanol to give a tan solid, mp 278-280 °C 
(dec).iH NMR (300 MHz, DMSO-de) 6 132 (t, 3H), 1.60 (m, 1H), 1.79 (m, 1H). 
-> 6--> 8 (m ->H), Recrystallizauon of the HCI salt from EtOH gave the tide 
compounding, 56%) as a white solid, mp: 252-254 «C. l H NMR (300 MHz, 

15 DMSOd6) NMR (300 MHz, DMSO-d*) 6 1.54-1.68 (m, 1H), 1.72-1.88 (m, 1H), 
2.6-2.8 (m, 3H). 2.94-3.1 (m. 1H), 3.28 (s, 3H). 3.49 - 3.60 ( m 3H), 3.69 (m. 
^H) 3 78 (s. 3H), 3.8M.48 ( m, 5H), 5-5.15 (m, 2H), 6.78 (d, IH), 6.88 (d. 1H), 
7.15 (t. 1H),7.71 (dd, lH),8.88(dd, 1H). 8.7 (dd, 1H). MS (DCI/NH3) m/e 507 
(M+H)*. Analysis calc'd. for C27H31N5Q4S-1HCI- 13H2O: C, 57.25; H, 5.98; N. 

20 9.89; Found: C, 57.11; H, 5.63; N, 10.0. 

Example 106 

, r . ff a pP Q^ p^wc^Metho ^-^ * 3j 4 sob-hexRhvdro-f !H1-bgn7kli?f9indol-l- 
yl ) r thvi i-f 1 1-8- m f thnxv.henzothif nof3 2-dlPvrimidiM' •?, 4( 1 H3H)-dione 

25 hydrochloride 

5-Methoxy-3-amino-2-caroboethoxy benzothiophene was prepared from 3- 

methoxy-6-nitrobenzonitrile and methyl thioglycolate utilizing the method of Dunn. 

A.D.; Nome, RJ. Heterocyclic Chan. 1987, 24, 85. 5-Methoxy-3-amino-2- 

caroboethoxv benzothiophene (540 mg. 2.28 mmol) was treated in the manner 
30 described in Example 9E and the resultant isocyanate was combined with the matenal 

from Example 9D (300 mg. 1 90 mmol) and treated as in Example 34B to yield the 

utle compound ( 1 10 mg. 12%) as a wlute solid: mp 192- 194 «C; »H NMR (300 MHz. 

DMSO-^6) 6 8.00 (m. 1H). 7.30 (m. 2H). 7.10 (t, J = 9 Hz, 1H). 6.85 (t. J = 9 Hz. 

1H) 6 75 (t J = 9 Hz. 1H). 3.35 (m. 2H), 4.02 (m, 2H). 3.95 (s. 3H). 3.75 (s. 
35 3H)'. 3.52 (m, 2H), 3.05 (m, 2H), 2.70 (m, 2H). 1.80 (m, 1H), 1.62 (m, 1H), 1.22 

(m, 1H). 1.05 (m, 1H); MS (DCI/NH3) m/ Z 478 (M+H)+. Anal, calcd for 
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C 2 6H29Cl2N3QtS«0.10HCl: C, 56.35; H, 5.29; N, 7.58. Found: C, 56.50; H, 5.38; 
N, 7.98. 

Fxample 107 

^.p.^^aR9bRWty^Methoxv.2J3 a.4A9b-hexahvdro-riHl-benzfelisoindol-l- 
5 vl ^thvn-8.hvdmxvpvridor2 '-3':4^1thienor3.2-dlDvrimidine-2.4( lH3H)-dione 

dihvdrochloride 

A solution of the product from Example 64 (800mg, 1.7 nimol) and 4 M HC1 
(20 mL) in 1,4-dioxane (50 mL) was refluxed for 18 h. The reaction was 
concentrated and partitioned between CH2CI2 and NaHCC>3 solution. The CH 2 Cl 2 

1 0 layer was dried (MgSOtf, filtered, concentrated and chromatographed (18: 1: 1 
EtOAc:HCOOH:H20). 0.46 g (60 %) of the free base was obtained after a 
NaHCOj/CH^b workup, which was converted to its hydrochloride salt m.p. 
>260°; 1H NMR (300 MHz, DMSO-d6(free base) d 1.37-1.50 (m, 1H), 1.58-1.70 
(m, 1H), 2.15-2.25 (m, 1H). 2.34-2.67 (m. 6H), 3.15-3.33 (m, 3H), 3.75 (s, 3H), 

1 5 4.00 (t, 2H), 6.57 (d, 1H), 6.73 (d, 2H), 7.08 (t, 1H), 8.03 (d, 1H); MS 

(DCI/NH3) m/e 465 (M+H)+; Analysis calc'd for C24H24N4Q»S.HC1 .(H 2 O)0.5: C, 
56.52; H. 5.14; N, 10.99; found: C, 56.49; H, 4.92; N, 10.79. 

Example 108 

20 3-f2-a3aR.9bRWi.T-6-Metho xv-233a.4.5.9b-hexahvdro-riHl-benzfeHsoindol-l- 
vh ft thvl1.8^v an oDvri dor2'3':4^tmenof3^-dlDvrimidine-2.4(lH3H>-dione 

dihvdrochloride 

Example 1Q8A 

25 3-AmitK>-2-caito memoxv-5-cvaiK)thienor32-b1pvridine 

3-Amino-2-carboraethoxythieno[3^-b]pyridine-4-oxjde(3.1 g, 13.8 mmol) is 
stirred mechanically under N 2 at 25° C as dimethyl sulfate (13 mL, 14 mmol) is added 
dropwise. After stirring at 80°C for 2 h, the reaction is cooled to 25°C and the 
resulting solid is washed with acetone (50 mL) is added. The solid is dissolved in 10 

30 mL H 2 0 and is added dropwise to a 0°C solution of KCN (2.7g, 41 mmol) in H 2 0 
( 10 mL). After stirring at 25°C 18 h. The reaction was extracted with CH 2 C1 2 . The 
organic layer was dried (MgSCU), filtered, concentrated, and chromatographed 
( CH 2 CI 2 ). 1 .5 g (47 %) of the title compound was obtained: 1 H NMR (300 MHz, 
CDCI3) 6 3.94 (s, 3H), 6.25 (bs, 2H), 7.70 (d, 1H), 8.20 (d, 1H); MS (DCI/NH3) 

35 m/e234(M+H)+. 
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Fxamtile 108B 

3 {2 & a& o ^H.c^M e thoxv.'> * 3a 4.5.9b-hexflhvftro-MH1-M^ 

Yl fr t hYl1 .^ Y pnn r vTidorc'Tvi^^ 

rfihvdmchloride 

5 To a solution of the product from Example 108A (0.50 g, 2. 1 mmol) and 

triethylamine (0.66 raU 4.7 mmol) in THF (50 mL) at 25°C is added phosgene (33 
mL of 1.93 M solution in toluene). After stirring 18 h at 25°C, the reaction is 
concentrated to dryness and the residue is taken up in hot toluene. The triethylamine 
hydrochloride is removed by filtration and the toluene filtrate was concentrated to 

1 0 dryness to remove residual phosgene. This intermediate isocyanate and the product 
from Example 9D (.43 g, 1.7 mmol) were refluxed in toluene for 18 h. The reaction 
was concentrated and chromatographed ( 10 % EtOH in CH 2 C1 2 sat'd with NH 3 ) to 
yield 0.55 g (67 %) of the title compound, which was converted to the HC1 salt »H 
NMR (300 MHz. CDCl 3 (free base)) 6 1.65-1.80 (m. 1H). 1.96-2.11 (m, 1H), 2.55- 

1 5 2.68 (m, 1H). 2.77-3.14 (m, 4H), 336-3.68 (m, 1H), 3.79-3.96 (m, 1H), 3.82 (s, 
3H) 3.^.22 (m, 1H), 4.29^.44 (m, 1H), 4.50-4.69 (m. 1H). 6.71 (d, 1H), 6.81 
(bd,' 1H), 7.13 (t, 1H), 7.68 (d, 1H), 8.07 (d, 1H); MS (DCI/NH3) mle (M+H)+ 

Example 109 

20 H MP?* ohR wi T ^hnxv.? V3a.4 SQh-hexahvdro-tlHl-bffnyfelisoilldol-l- 
• n - Thvll ja m dg I3J ZA sithienon ?.dinvrimidine-? 4(1H 3H)-(tionf hvtoh l pnde 

Example 109A 

Pff P o K g^.A.Hvdro ^-^ * 3j * s Qh-f l Hl-h«-xahvdrotyn7felisoindo|e 
zs h^ojaamidi 

The product resulting from Example 9B (5g,20.9mmol) was dissolved in 
150ml of CH2CI 2 and the resulting solution was cooled to -78°C. 21 ml of 1M 
solution of boron tribromide in methylene chloride was added to the solution and the 
reaction was warmed to room temperature and stirred for 4 hours. It was cooled again 
30 to -78C and treated with methanol. Evaporation and trituration with ethyl acetatate 
afforded 4.9g(87%) of the tide compound as white crystals. 
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Example 109B 

n a R9bRV6-H vdroxv-2.carbobenzvloxv-233a.43.9b-flH1- 
hexahvdrobenzrelisoindole hvdrobromide 
The product obtained from Example 109A (4.9g, 18.21mmol) was dissolved 
5 in 100ml of trifluoroacetic acid. The resulting solution was cooled to 0°C and acetyl 
chloride (2.58ml36.42mmol) was added to the reaction mixture. It was stiircd at 
room temperature for 2.5 hours. The reaction mixture was evaporated and partitioned 
between NaHCQj solution and CHsCb- CBZ chloride (3.8ml, 1.5equiv.) was added 
to this Diphasic solution and it was vigorously stirred for 2 hours.. Then the layers 
10 were separated, and the combined organic layers were dried with MgS04 and 

evaporated. The residue was dissolved in ethanol and NH4OH solution was added to 
it It was stirred overnight, then solvents were evaporated and the residue obtained 
was dissolved in ethyl acetate, washed with water, di). HCI, and brine. Combined 
organic layers were dried with MgSC>4 and evaporated to yield 6.9g of the title 
1 5 compound as an oil. 

Example 109C 

(3aR.9bR)-6 -Ethoxv.2-carbob e n7vloxv.233a.4.5.9b-riHl- 
hexahvdro benzrelisoindole hvdrobromide 
The product from Example 109B (3.5g, 10.83mmol) was dissolved in 300ml 
20 of acetone; 3.0g of K2CO3 (2equiv.) and 1.03ml ( 12.87mmol) iodoethane were 
added to the solution and it was stirred at reflux for 48 hours.. The reaction mixture 
was evaporated and the residue was partitioned between water and ethylacetate. The 
organic layer was separated, dried with MgSCX* and evaporated. The residue obtained 
was chromatographed, eluting with 20% ethyl acetate/hexane to afford 23g of the 
25 title compound. 

Example 109D 

( ^aR 9hR>-6-Ethoxv-233a.4.5.9h-f 1 Hl-hexah vdrobenzfelisoindole hydrochloride 
The product from Example 109C (23 g) was dissolved in 100ml of methanol, 
0.23g of Pd/C was added to the solution and it was hydrogenated under 4 aim 
30 pressure for 18 hours. The catalyst was removed by filtration and the solvent was 
evaporated to yield the title compound: »H NMR (300 MHz. CDCI3) 6 7. 1 (t, 1H), 
6.78 (d, 1H). 6.68 (d, 1H), 4.03 (m, 2H), 3.45 (m, 1H), 335 (m, IH). 3.25 (m, 
1H), 2.82 (m, 3H), 2.5 (ra, 2H), 1.8 (m, 1H). 1.55 (m, 1H). 1.42 (t, 3H). 
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Tframplc 1QPE 

The product from Example 109D (1.4g,6.45mmol) was treated with 0.45ml 
( 1. lequiv.) of chloroacetonitrile as outlined in Example 9C to yield 13g of the 
5 intermediate iritrile. Reduction with 13g of UAIH4 as described in Example 9D 
yielded l.lg of title compound.: W NMR (300 MHz, CDCI3) 6 7.09 (t, 1H). 6.73 
(d, 1H). 6.68 (d, 1H), 4.02 (q, 2H). 3.42 (m. 1H). 3.28 (m, 2H), 2.8 (t, 2H). 2.48- 
2.78 (m, 5H). 2.18 (t, 2H), 1.71 (m, 1H), 1.55 (m, 1H). 

,_ r . f p aR QhR w , T - frph™v-^3a^^^ 

ynfThYn . rY n^rr XA £Utu£iiQl3 ->-Hinvrimidinp-? 4nH3H)-dione hvdrehlPride 

Amino-2-carbomethoxythieno[23-bJpyridine (3.2 g), prepared by the 
method of Dunn and Nome. J.Heterocyclic Chem., 24:85(1987), was treated with 

l s 033 equivalents of triphosgene. The resulting isocyanate (034g,13mmol) and the 
compound resulting from Example 109E (03g, 1.15mmol) were treated by the 
procedure described in Example 9D to yield the tide compound (0. 12g. 22.6%) as a 
white solid: m.p. 220-222°; l H NMR (300 MHz, CDCl 3 (free base)) 6 8.7 (dd, 1H), 
8.45 (dd, 1H). 7.18 (dd, 1H). 7.04 (t, 1H), 6.68 (dd, 2H). 4.38 (t. 2H), 4.0 (q. 

20 2H), 33.m (3). 2.92 (t. 2H), 2.61 (m, 3H), 2.48 (m, 2H). 1.73 (m, 1H), 1.57 (m, 
1H). 1.4 (t, 3H); MS (DCI(NH 3 )) m/*463(M+H)-, Analysis calc'd for 
C25H24N4SQ3-HC1: C. 60.42; H, 5.07; N, 11.27; found: C. 59.93; H, 537; N, 

11.03. 

Example 110 

y^i hyn.pvridot ? ' 3J4 ^ithiPnnf.vl-dlnvrimidine-Z.^ 1 H3H)-diQne 

^hvdmchloride 

3-ajnino-2-«ui)omemoxytmeiio[32-blpyridi prepared by the method 
described in J.Heterocyclic Chem.. 24:85( 1987), was treated with 033 equivalents of 

30 triphosgene in the presence of 2 equivalents of triethylamineThe resulting isocyanate 
(04g 1.7mmol) and the compound resulting from Example 109E(035g, 135mmol) 
were treated by the procedure described in Example 9D to yield 0.22g(35%) of the 
utle compound : *H NMR (300 MHz, CDCl 3 (free base)) ft 8.72 (dd, 1H), 8.08 (d, 
1H) 744 (dd, 1H), 7.08 (t, 1H). 6.75 (d, 1H). 6.64 (d. 1H). 4.32 (m, 2H), 4.0 (q, 

35 -H)' 3.95 (m, 2H). 3.58 (m. 1H). 3.25 (m, 1H), 3.05 (m. 1H), 2.72 (m. 2H). 2.58 
(m 1H). 2.4 (m, 2H). 1.8 (m. 1H). 1.55 (m. 1H), 1.41 (t. 3H); MS (DC1(NH 3 )) 
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mle 463(M+H)*; Analysis calc'd for C25H24N4SQ3 2HC1: C, 56.29; H, 4.91 ; N, 
10.50; found: C, 55.87; H, 4.65; N, 10.44. 

Rxample 1 1 1 

5 Vf%fric.6.7-Merhv»*^ 

yl Is Ihv l i-pvridof3'.2':4.5lthi e nora.2-di pvriitiidine.2.4( 1 H3H)-dione hydrochloride 

Example niA 

^. A ni i r nPthvi-fi7. m ethvl ^ nxv.2J3a.4.5.9b-flH1-hcxahvdrobgi« 
1 0 6,7-methylenedioxy-233a,4^,9b-[lH]-hexahydrobenzle)isoindole 
(3.8 g, 17.5 mmol)was treated with 13 ml (l.lequiv.) of chloroacetonitrile as 
described in Example 9B to yield 3g (67%)of the intermediate nitrile. which was 
further subjected to reduction with 3g of UAIH4 as described in Example 9C to yield 
2.6g (86.2%) of tide compound.: >H NMR (300 MHz, CDCI3) 6 6.62 (dd, 2H), 
1 5 5.93 (s, 2H), 338 (q. 1H), 3.22 (m, 2H), 2.81 (t, 2H). 2.48-2.7 (m, 5H), 2.18 (m, 
2H), 1.75 (m, 1H), 1.55 (m. 1H). 

Fxample 11 IB 
M o.f r ,^7-Memvlene dio*v-233a^^ 
20 viwhyii-m/rid o n' 2M5JfliiaioJ3 ^-dinvrimidine-2.4(lH3H)-dione hydrochloride 
3-Amino-2Kaitometlioxythienol23-b]pyridine, prepared by the method of 
Dunn and Norrie, J.Heterocyclic Chem..24:85( 1987). was treated with 033 
equivalents of triphosgene. The resulting isocyanate (0.42g, 1.8mmol) and the 
compound resulting from Example 1 1 1A (0.4 g, 1.5 mmd) were treated by the 
25 procedure described in Example 9D to yield the tide compound (0.2 g. 28.8%) as a 
white solid: m.p. >250°; *H NMR (300 MHz, CDCI 3 (free base)) 6 8.73 (s. 1H), 
8.46 (d, 1H). 7.18 (m. 1H). 6.6 (m, 2H). 5.91 (s, 2H), 4.38 (t. 2H). 3.46 (m, 3H). 
2.92 (m, 2H), 2.6 (m, 3H), 235 (ra, 2H), 1.73 (m. 1H). 1.58 (m, 1H); MS 
(DCKNH3)) m/e 463(M +H)+ ; Analysis calc'd for C24H22N4CUS HC1 H 2 0: C. 
30 54.80; H, 4.98; N. 10.65; found: C, 54.57; H. 4.60; N, 10.48. 
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E&amplsJi2 

HHr , i T ^7-M e thvlen ^ ^^ 

y|)fthY n-p vrid ° r ? ' v '4 ^^nnra ^1nvrimidine-2,4(1H3H)-<ligng 

dihydmchloride 

5 3-Amino-2-carbomethoxythieno[23-b]pyridine, prepared by the method of 

Dunn and Nome.J.HeterocycIic Chem..24:85(1987). was treated with 033 
equivalents of triphosgene. The resulting isocyanate (0.42g,1.8mmol) and the 
compound resulting from Example 1 1 1 A (0.4g. 1.5mmol) were treated by the 
procedure described in Example 9D to yield the tide compound (0.12g, 22.6%) as a 

1 0 white solid: »H NMR (300 MHz, CDCl 3 (free base)) 6 8.71 (dd, 1H), 8.02 (d. 1H), 
7.42 (m, 1H), 6.61 (s, 2H), 5 (91, J=s Hz, 2H), 4.45 (m, 1H), 4.3 (m, 1H), 4.12 
(m. 1H), 4.05 (m, 1H), 3.58 (m. 1H), 3.45 (m. 1H), 3.08 (m. 1H). 2.62-2.82 (m, 
2H). 2.56 (m, 1H), 2.4 (m, 2H). 1.82 (m, 1H), 1.6 (m, 1H); MS (CDI(NH3)) mle 
463(M+H) + ; Analysis calcd for C24H22N4O4S 2HC1 0.25H2O: C, 5339; H, 4.57; 

15 N, 10.38; found: C, 53.20; H, 3.98; N, 10.10. 



Fxample 113 

^- rc-frtaR 9hR) - f7>-*>-Pthvi-2J3-3a 4 59h-hexahvdro-f lHI'bffnyfelisQindol-1' 
vi)f th y ii.pvridnr ? 'wsithi e ^ 

dihvdmchloride 



Example 113A 

(^ a R9bR>-6 - Hv^TV.2.car^n7vloxv.2 33a.4J.9b-riHl- 

hnah v4r"^ 7reHsoin < H* ^n^methanesulfonate ester 
25 To a stirred solution of the product from Example 109B, (0385g., 1.2 

mMol., 1.0 equiv.) in 12mL CH 2 a 2 cooled to -78° was added triethylamine. (0.17 
mL. 1.2 mMol.. 1.0 equiv.) followed by trinuoromethansulfonic anhydride, (0.17 
mL , 1.2 mMol., 1.0 equiv.). The reaction solution was left stirring at -78° for lh 
when it was wanned to room temperature, diluted with 50 mL CH 2 CI 2 and washed 
30 with H 2 0, ( 15 mL), followed by sat. NaHCQ* The resulting solution was then dried 
over MgSCM, filtered, and solvents evaporated to furnish the crude product as an oil. 
Purification of the crude product on silica gel furnished the title compound as a 
colorless oil, <039g, 70%) »H NMR (300 MHz. CDC13), <KTMS): 1.60.(lH.m); 
1.92. (1H. m); 2.50. (fA. m), 2.67. (1H. m); 3.00, (1/2 H. t. J = 3.0 Hz); 3.05. 
(1/2 H. t, J = 3.0 Hz); 3.23, (1H, q. J = 9.0 Hz); 3.45. (2H. m); 3.73. (1H. dd. J = 
6.0 Hz); 3.98. (1H, m); 5.13. (2H. m); 7.15, 3H, m); 734, (5H, m). 
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Example 113B 

p a R QhR^Acetvl-2-c arhohen7vloxv-233a.4.5.9b-r 1H1- 
^exahvdmbenzfelisoindole 
5 To a stirred solution of the product from Example 1 13A (0385g, 0.85 

mMol., 1.0 equiv.), in 3 mL of DMF was added triethylamine, (0355 mL, 0.255 
mMol., 3.0 equiv.), butylvinyl ether, (0.821 mL, 5.9 mMol., 7.0 equiv.), 1, 3- 
bis(diphenylphosphino)pTopane, ( 0.05g , 0.12 mMol., 0.15 equiv.) and 
palladium(II)acetate, (0.02g , 0.12 mMol.. 0.15 equiv ). The resulting dark reaction 

1 o solution was heated to 80°C for 2h when it was cooled to room tyemperature and 

quenched with 5% (v/v) HC1, (2mL), and let stir at room temperature for 2h. The 
reaction was then extracted with CH 2 C1 2 (3 x 30mL), and the Resulting combined 
organics washed with H 2 O t and brine, dried over MgSO* filtered and evaporated and 
separated (silica gel, 5: 1 hexanes/ ethyl acetate), to furnish the title compound as a 
1 5 colorless oil, (0.18g, 61%). »H NMR (300 MHz, CDC13), 6<TMS): 1.54, ( 1H, m); 
1.86, (1H, m); 2.45, (1H, m), 2.55, (3H, s); 2.90, (1H, m); 3.07, (1H, m); 3.25, 
(1H, q, J = 9.0 Hz); 3.45, (2H, m); 3.73, (1H, dd, J r 6.0 Hz); 4.00, (1H, m); 
5.13, (2H, m); 7.22, (2H, m); 7.34, (5H, m); 7.52. (lH,m). 

20 FxamplelBC 

n*v QhRV6-Ethvl-23 ia 4 5 9b-flH i hexahvdroben/felisoindole hydrochloride 
The product from Example 1 13B (030g. .085 mMol., 1.0 equiv.) was 
dissolved in 25 mL of dry methanol to which was added 1 mL of cone. HC1. To this 
solution was added dry 10% Pd/C, (0.045g). the resulting suspension was then put 

2 5 under a hydrogen atmosphere at 4 atmospheres pressure for 17 h at room temperature. 

The reaction suspension was then filtered and evaporated to give a crude solid which 
was triturated with methanol / diethyl ether to furnish the title compound, (0. 172g. 
78%). lHNMR(300MHz,CDC13).6(TMS): 1.17. (3H, t, J = 7.5 Hz); 1.63, ( 1H, 
m); 1.95. (1H, m). 2.63. (4H, m); 2.90, (1H, m); 3.07. (1H. t. J = 12 Hz); 3.22. 
30 ( 1H, dd. J = 9.0 Hz. J = 3Hz); 3.77, < 1H, dd. J = 12.0 Hz, J = 3.0Hz); 7.07. (3H. 
m). 

Example 1 13D 

( QfrR^-rvanompihvi^ethvl-2 3 ia.4 S.9M lHl-hexahvdrobenzlelisoindole 
The product from Example 1 13C (1.23g, 5.2 mmol). chloroacetonitrile (0.22 
35 mL, 5.7 mmol), potassium carbonate (2.4 g, 1 1.4 mmol), acetone (30 mL), and 
water ( 10 mL) were stirred at reflux for 6 h. The reaction was partitioned between 
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ethyl acetate and brine. The ethyl acetate layer was dried (MgS04), filtered, 
concentrated and chromatographed (2: 1 hexrethyl acetate) to yield 1.0 g (80 %) of the 
title compound »H NMR (300 MHz, CDC1 3 ) 6 1.20 (t,3H). 1.61-1.71 (m, 1H), 
1.76-1.87 (m. 1H), 2.50-2.79 (m, 7H), 3.20-3.28 (m, 2H), 330 (q, 1H), 3.65 (s, 
5 2H), 6.97 (d. 1H), 7.03 (d, 1H), 7.11 (t, 1H); MS (DCI/NH3) mle 241 (M+H)+. 

EsamglLll2E 

f ^ ft ohff^^.Aminoethvt -^hvl-lJ^M SQh-MHl-hexahvdiobenzlelisoindolg 
The product from Example 1 13D ( 1.0 g, 4.2 mmol) in 20 mL THF was 

1 0 added dropwise to a suspension of UAIH4 ( 0.93 g, 25 mmol) in THF (80 mL). 
After stirring for 1 h, the reaction was quenched by the portionwise addition of 
sodium sulfate decahydrate. After stirring for 30 min, the reaction was diluted with 
ethyl acetate ( 100 mL) and the solid was removed by filtration. Concentration of the 
filtrate yielded 0.97 g (95 %) of the tide compound: *H NMR (300 MHz, CDCI3) 6 

15 1.19(t,3H), 1.47-1.84 (m,4H), 2.14-2.22 (m,2H), 2.45-2.74 (m,6H). 2.81 (t. 
2H), 3.22-3.33 (m. 2H), 3.45 (q, 1H), 4.15-4.27 (m, 1H), 6.95-7.13 (m, 3H); MS 
(DCI/NH3) mle 245 (M+H) + . 

Eramplc U2E 

20 *. p a .<«*n 9hRw .c^Fihvi.2^j a 4 S9b-hexahvdro-HHl-benyfglisoindol-l- 
yhi-thvn.nvridor ? ' v-d sithienof3 2-dlpvrimidine-2.4( 1H3H)-dipne 

riihvdmchloride 
Following the procedure described in Example 62, 3-amino-2- 
carbomethoxythienol3>blpyridine (.47 g. 23 mmol), prepared as described in J. 

25 Heterocyclic Chenu, 85 (1987), triethylamine (0.71 mL,5.1 mmol), phosgene (1.2 
mL of 1.93 M solution in toluene), and the product from Example 1 13E (.50 g, 2.0 
mmol) provided 0.78 g (85 %) of the tide compound which was convened to the di- 
HC1 salt m.p. 245-247* ; »H NMR (300 MHz, CDCl 3 (free base)) 6 1.17 (t, 3H). 
1.56-1.69 (m, 1H), 1.80-1.91 (m, 1H), 239-2.50 (m, 2H). 2.53-2.87 (m, 5H), 

30 3.08-3.19 (m, 1H). 3.44-3.57 (m, 1H), 3.67 (q. 1H). 4.13-4.25 (m. 2H). 4.25-437 
(m. 1H), 439-4.50 (m. 1H), 6.97-7.10 (m, 3H). 7.40 (dd, 1H). 7.98 (dd, m). 8.70 
(dd, 1H); MS (DCI/NH3) mle Ml (M+H)*; Analysis calc'd for 
C25H26N402S.(HC1) 2 : C, 57.80; H. 5.43; N, 10.78; found: C. 58.55; H. 5.52; N. 
10.84. 

35 
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Example 114 
V[2.«3aR,QhRl.™-6-Eth v^ ^ 
yn g thvl1-pvridnrT?':4^1thie nn^ 

Following the procedure described in Example 62, 3-amino-2- 
carbomethoxythieno[23-b]pyridine (0.24 g, 1.1 mmol), prepared as described in /. 
Heterocyclic Chem., 85 (1987), triethylamine (0.36 mL, 2.6 mmol), phosgene (0.59 
mL of 1.93 M solution in toluene), and the product from Example 1 13E (.25 g, 1.0 
mmol) provided 0.27 g (60 %) of the title compound which was converted to the HC1 
salt m.p. 197-203' ; l H NMR (300 MHz, CDCl 3 (free base)) 6 1.16 (s, 3H), 1.53- 
1.66 (m, 1H), 1.70-1.82 (m, 1H), 2.30-2.44 (m, 2H), 2.54-2.71 (m, 5H), 2.93 (t, 
2H), 3.44-3.59 (m, 3H), 4.36 (t, 2H), 6.95 (dd. 1H), 6.99-7.09 (m, 2H), 7.15 (dd. 
1H), 8.45 (dd, 1H), 8.69 (dd, IH); MS (DCI/NH3) mle 447 (M+H)+; Analysis 
calc'd for C25H26N4O2S.HCl.(H2O) 0 .25: C, 61.59; H, 5.69; N, 1 1.49; found: C, 
62.16; H, 5.63; N, 11.60. 

Examples 116-143 

The following compounds can be prepared by the procedures described in the 
preceding examples and schemes. 



Example 



Name 



116 

117 

118 
119 
120 
121 
122 



3-[2-(ci5-6-Methoxy-233a,4^,9b-hexahydro-llHl-benz[elisoindol-l- 
yDethyl]- l-methyl-pyrido[3',2':4^]thieno(3^-d]pyrimidine-2,4( 1H3H)- 

dione; 

3-[2-(c«-6-Methoxy-233a,4^.9b-hexahydro-[lH]-benz[e)isoindol-l- 
yDethyll-l-methyl-pyridoP'^'^^lpyrroloP^-dlpyrimidine- 
2,4(1 H3H)-dione; 

3-l2-(cw-6-Methoxy-233a,4^,9b-hexahydro-[lHl-benz[e]isoindol-l- 
yl)ethyl]-2H-{ l]benzothieno[23-e]- 13-oxazine-2,4( lH3H)-dione; 
3-[2-(c«-6-Methoxy-233aA5,9b-hexahydro-( 1 H)-benz[e|isoindol- 1 - 
yl)ethyl]-2H-[l ]benzothieno[23-e]- 1 3-oxazine-4{3H)-one; 
3-[2-(cis-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)eihyl]-pyridol3 , .4 , :4^]ihieno[3^-d]pyriniidine-2,4(lH3H)-dione; 
3-[2-(cM-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz(e]isoindol-l- 
yl)ethyll-8-chlon>-[ 1 )benzothieno[3,2-d]pyrimidine-2.4{ lH3H)-dione; 
3-[2-(cw-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 
yl)ethyll-pyrido[4 , 3':4.5]pyrrolo[33-dlpyrimidine-2,4(lH3H)-dione; 
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130 

131 
132 
133 
134 

135 
136 
137 
138 



159 

3-[2-(c«-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyl]-pyrido[3 , ,4':4^]pyrTolo[3^-d]pyrimidine-2,4(lH3H)-dione; 

3-[2-(ctr-6-Methoxy-233a,4A9b-hexahydro-[ lHl-bcnz[e]isoindol- 1 - 

yl)ethyl>pyrido[2 , 3 , :4^1pyrrolo[3^-d]pyriinidine-2.4(lH3H)-dione; 

3-[2-(c«^Methoxy-233a,4^,9b-hcxahydix>[lH]-benz[e]isoindol-l- 

yl)ethyl]-pyrimidol4 , ^M,5]thieno[23-cJpyridazine-6,8(5H,7H)-dione; 

3-[2-(ciy-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 

yl)ethyl]-oxazoloI4 ? 5-g]quinazdine-6,8(5H,7H)-dionc; 

3-[2-( w^Methoxy-233a,4^,9b-hexahydro-[lH]-bcnz[e]isoindol- 1 - 

yl)ethyl]-ihiazolo[4 r 5-g]quinazo!ine-6.8(5H,7H)-di<me; 

3-[2-(c«-6-Methoxy-233a,4^.9b-hexahydro-[ 1 H]-benz[e]isoindol- 1 - 

yl)ethyl]-lH-imidazo[4^-g]quinazoline-6,8(5H,7H)-dione; 

3.[2-((3aR.9aS).mww-6-Methoxy-233a,4^.9b-hexahydro-[lH]- 

benz[eJisotndol-i-yl)ethyl]-[l]ben20ihiciK)[3^-d]pyrimidine- 

2,4(lH3H)-dionc; 

3-[2-((3aS,9aR)-miw-6-Methoxy-233a,4^9b-hexahydro-(lH]- 

benz[e]isoinctol-l-yl)ethyl].[l]bcnzoUiieiK>[3^-d]pyrimidine- 

2,4(lH3H)-dione; 

3-[2-(cw-6-Ethoxy-233a,4^.9b-hexahydro-[lH]-benz[e]isoindoM- 
yl)ethyl]-[l]benzothicno[3^-d]pyrimidine-2.4(lH3H)-dione; 
3-(2-(c«-6-Ethyl-233a,4^,9b-hexahydro-[lHl-benz[e]isoindol-l- 
yl)ethyl]-ll]benzothicno[3>d]p>'rimidine-2,4(lH3H)-dione; 
3-[2-(cij-6-Bromo-233a,4A9b-hexahydro-[ lH]-bcnz(c]isoindoI- 1 - 
y DethylM 1 ]benzothieno[3^-d]pyrimidine-2,4< 1 H3H)-dione ; 
3.[2-(cw-6-Melhoxycarbonyl-233a,4,5,9b-hexahydro-[lH]- 
benzlc]isoindol-l-yl)ethy!]-[l]benzothieno[33-d]pyrimidine- 

2,4<lH3H)-dione; 

3-[2-(cis-6-Methoxy-233a,4^.9b-hexahydix>-[ lH]-benz[e]isoindol- 1 - 
yl)ethyl]-lH-pyrimidoI5,4-b]indole-4<3H)-one; 

3-[2-(mw-6-Methoxy-233a,4^,9b-hexahydro-[lHl-benz[e]isoindol-l- 
yDethyl]- 1 -methyl-[l]benzothieno[33-d}pyrimidine-2,4( 1 H3H)-dione; 
3-{4-(miw-9-Methoxy-233a,4^,9b-hexahydro-[lHl.benz[e]isoindol-l- 

yl )butyl]-[ l]benzothieno(3 3-d]pyrimidine-2,4< 1 H3H)-dione ; 
3-[2-(iraw-6-Methoxy-233a,4^,9b-hexahydro-( lHl-benz[e]isoindol- 1 - 
yDethyll-pyndoP^'^^thicnoCS^-dJpyrimidine^^ lH3H)-dione; 
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3-[2-(mwy-6-Methoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol-l- 

yDethyl]-benzo[h]quinazoline-2,4(lH3H)-dione; 

3-[2-(mws-6-Mcthoxy-233a,4^,9b-hexahydro-[lH]-benz[e]isoindol.l- 

yl)ethyl]-pyrido[3*^ , :4^1thieno[3^-d]pyrimidinc-2,4(lH3H)-dione; 

3-[2-(mwu-6-Methoxy-233a,44,9b-hexahydro-[lH]-benzle]isoindol-l- 

yl)ethyl]-benzothieno[23-d]pyrimidin-4(3H)-one; 

3-[2-(mw5-6-Mcthoxy-233a,44,9b-hexahydro-IlHl-benzle]isoindol-l- 

yl)ethyl]-pyrido[4»3':4^]thieno[3^-d]pyrimidine-2,4(lH3H)-dione; 

3-[2-(/mnj-6-Methoxy-233a,4A9b-hexahydro-[lH]-benzle]isoindol-l- 

yDethyn-pyridoP^'^^lthienoP^-dlpyrimidine^A lH3H)-dione; | 



The foregoing is merely illustrative of the invention and is not intended to limit 
the invention to the disclosed compounds. Variations and changes which are obvious 
to one skilled in the art are intended to be within the scope and nature of the invention 
5 which are def ined in the appended claims. 
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140 
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WHAT IS CLAIMED IS: 

1 . A compound of the formula: 

R, 




<CH 2 ), 
(I) 

or a pharmaceutical] y acceptable salt thereof; wherein 

5 

n is an integer from 2 to 6, inclusive; 

Rl and R2 are independently selected from the group consisting of 
hydrogen, 
10 alkoxy, 
hydroxy, 
alkyl, 
halo, 

carboxy, and 
15 alkoxycarbonyl; 



W is selected from the group consisting of 
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wherein R3 is selected from the group consisting of 
hydrogen, 
lower alkyl, 

25 unsubstituted phenyl, and 

phenyl substituted with lower alkyl; 

U , taken together with the carbon atoms to which it is attached forms a fused 
ring selected from the group consisting of 

30 (a) an unsubstituted or substituted five membered ring 

having four carbon atoms, two double bonds and one 
heteroatom selected from the group consisting of 
-N(R5)-, -O- and -S- wherein R5 is hydrogen or 
lower alkyl and the nng substituent is selected from 

35 the group consisting of lower alkyl, phenyl, halo, 

cyano, nitro, carboxy, alkoxycarbonyl and alkoxy, 
and 

(b) a six-membered carbocyclic aromatic ring which is 
unsubstituted or substituted with a substitutent 
40 selected from the group consisting of lower alkyl, 

halo, cyano, nitro, carboxy, alkoxycarbonyl and 
alkoxy; 



Y, is attached to two adjacent atoms of the ring U and, taken together with 
45 the two atoms of ring U to which it is attached, forms a fused nng 

selected from the group consisting of 

(a) an unsubsututed or substituted five membered nng 

having four carbon atoms, two double bonds and one 
heteroatom selected from the group consisting of 
50 -N(Rs)-, -O- and -S- wherein R5 is hydrogen or 

lower alkyl and the ring substituent is selected from 
the group consisting of lower alkyl, phenyl, halo, 
cyano, nitro, carboxy, alkoxycarbonyl and alkoxy, 
and 



55 
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(b) a six-membered carbocyclic aromatic ring which is 
unsubsututed or substituted with a substitutent 
selected from the group consisting of lower alkyl, 
halo, cyano, nitro, carboxy, alkoxycarbonyl, and 
alkoxy; and 

(c) an unsubstituted or substituted six membered ring 
having one to three double bonds and one or two 
nitrogen atoms, wherein the ring substituent is 
selected from the group consisting of lower alkyl, 
halo, cyano, nitro, carboxy, alkoxycarbonyl and 
alkoxy. 



2. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein X is selected from the group consisting of -N(R5)-. -O- and -S- 
wherein R5 is hydrogen or lower alkyl, m is selected from 1, 2 and 3, and 
Rg at each occurence is independently selected from the group consisting of 
hydrogen, lower alkyl, halo, cyano, niiro, carboxy, alkoxycarbonyl, alkoxy, 
and, when m is two, methylenedioxy and ethylenedioxy. 
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A compound according to Claim 1 wherein W is selected from the group 
consisting of 




*3 



wherein X is selected from the group consisting of -N(Rs)-, -O- and -S- 
wherein R5 is hydrogen or lower alkyl, m is selected from 1, 2 and 3, and 
Rg at each occurence is independently selected from the group consisting of 
hydrogen, lower alkyl, halo, cyano, nitro, carboxy, alkoxycarbonyl, alkoxy, 
and, when m is two, methylenedioxy and ethylenedioxy. 

A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein m is selected from 1 , 2 and 3, and Rg at each occurence is 
independently selected from the group consisung of hydrogen, lower alkyl. 
halo, cyano, nitro, carboxy. alkoxycarbonyl. alkoxy. and, when m is two. 
methylenedioxy and ethylenedioxy. 
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A compound according to Claim 1 wherein W is selected from the group 
consisting of 




*3 Rs 



wherein m is selected from 1 , 2 and 3, and R« at each occurence is 
independently selected from the group consisting of hydrogen, lower alkyl, 
halo, cyano, nitro, carboxy, alkoxycarbonyl, alkoxy, and, when m is two, 
methylenedioxy and ethylenedioxy. 



20 
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6. A compound according to Claim 1 wherein W is selected from the group 
consisting of 




5 

J wherein X is selected from the group consisting of -N(Rs)-, -O- and -S- 
w herein R5 is hydrogen or lower alkyl, p is selected from 1 and 2, and R9ai 
each occurence is independently selected from the group consisting of 
hydrogen, lower alkyl phenyl, halo, cyano. nitro, carboxy, alkoxy, 
10 alkoxycarbonyl. 
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7. A compound according to Claim 1 wherein W is selected from the group 
consisting of 



t^l tfpQ 




10 



wherein X is selected from the group consisting of -N(R5)-. -O- and -S- 
wherein R 5 is hydrogen or lower alkyl, p is selected from 1 and 2. and R9 ai 
each occurence is independently selected from the group consisung of 
hydrogen, lower alkyl. phenyl, halo, cyano. mtro, carboxy. alkoxycarbonyl 
and alkoxy. 
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A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein p is selected from 1 and 2 and R9 at each occurence is independently 
selected from the group consisting of hydrogen, lower alky I, phenyl, 
halo, cyano, nitro, carboxy, alkoxycarbonyl and alkoxy. 
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A compound according to Claim 1 wherein W is selected from the group 
consisting of 




wherein p is selected from 1 and 2 and R 9 at each occurence is independently 
selected from the group consisung of hydrogen, lower alkyl. phenyl, 
halo, cyano. nitro. carboxy, alkoxycarbonyl and alkoxy. 
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10 

10. A compound according to Claim 1 wherein one of Ri and R2 is alkoxy and 
the other one is hydrogen, n is selected from an integer from 2 to 4 and W is 
selected from the group consisting of 




or a pharmaceutical acceptable salt thereof. 
11. A compound according to Claim 1 selected from the group consisting of 




or a pharmaceutical!) acceptable salt thereof. 
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A compound according to Claim 1 selected from the group consisting of 
3-[2-((3aR,9bR)-ciJ-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]- 

benz[eJisoindol-l-yl)ethyl]-[l]-benzothieno[3,2-d]pyrimidine 

2,4(1 H3H)-dione; 
3-[2-(mw5-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoin<k)l-l-yl)ethyl]-[ll-benzothienol3^-dlp>Tin«dine 

2,4(1 H3H)-dione; 
3.[2-(c/j-6-methoxy.233aA5,9b-hexahydro-[lH]-benzleJisoindol- 

l-yl)ethy]J-l-methyl-l 1 l.benzothieno[3,2-d]pyrimidine- 

2,4(1 H3H)-dione; 
3.[4.(cw-9-methoxy-233a.4,5,9b-hexahydro-llHl-benzle]isoindol 

l-yl)butyl]-[l]-benzothienoP,2-d]pyrimidine-2,4(lH3H)- 
dione; 

3-[2-(cw-6-methoxy-233a,4,5,9b-hexahydro-[lHl-benz[e]isoindol 
1 -yl)ethyl]-benzolh]quinazoline-2,4( lH3H)-dione; 

3.[2-((3aR,9bR)-ciy-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]- 
benz[eJisoindol-l-yl)ethyn-lH-pyriniido[5,4-b]indoIe- 

2,4(lH3H)-dione; 
3.l2-((3aR,9bR)-cts-6-methoxy-233a,4,5,9b-hexahydro-l 1 H]- 

benz[e]isoindol-l-yl)ethyl]pyrido[3',2':4.51thieno- 

I3,2-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[ 1 Hl- 
beiiz[e]isoindol-l-yl)ethyl)pyrido[3 , ,2 , :4,51thieno- 

[3.2-d]pyrimidine-4(3H)-one; 
3-[2-((3aR,9bR)-cis-6-methoxy-233a,4,5.9b-hexahydro-l 1 H]- 
benzle]isoindd-l-yl)emyll-9-methyllllbenzothieno- 

[3,2-d]pyrimidine-2,4( lH3H)-dione; 
3.[2-((3aR,9bR).cw-6-methoxy-233a,4,5.9b-hexahydro-( 1 H]- 
benzle]isoindol-l-yl)ethyl]pyrido[4 , 3 , :4,5]thieno- 

l3,2-d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR).ci5-6-methoxy-233a,4,5,9b-hexahydro-llHl- 

benz[e]isoindol- l-yl)ethy!]- l-methyl-[ 1 ]benzothieno- 
[3,2-d]pyrimidine-2,4( lH3H)-dione; 
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3-(2-((3aR,9bR)-c«-6-methoxy-23,3a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol-l-yl)ethyl]-[l]-7-cyano-benzothieno[3,2- 

d]pyrimidine-2,4< lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23,3a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]-[ l]-8-cyano-benzothieno[3.2- 

d]pyrimidine-2,4< lH3H)-dione; 
3-[2-((3aR,9bR)-cu-6-methoxy-23,3a,4,5,9b-hexahydro-[ 1 H]- 

benzlejisoindol- 1 -yl)ethyl]-[ 1 ]-8-carboxamido- 

benzothieno[3,2-d]pyrimidine-2,4<lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23,3a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol- l-yl)ethyl]-[ 1 ]-7-nitro-benzothieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23.3a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]-[ 1 ]-8-mtro-benzothieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23,3a ( 4,5,9b-hexahydro-[ 1 HJ- 

benz[e]isoindol- 1 -yl)ethyl]-[ 1 ]-8-acetamido-benzothieno[3,2- 

d]pyrimidine-2,4< 1 H3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol- 1 -yl)ethyl l-[ 1 ]-7-carboxamido- 

benzothienol3,2-d]pyrimidine-2,4(lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-233a,4,5,9b-hexahydro-( 1 H)- 

benz[e]isoindoI- l-yl)ethyl]-( 1 ]-8-(N-methylcarboxamido)- 

benzothieno[3,2-d]p>Timidine-2.4(lH3H)-dione; 
3-[2-((3aR,9bR)-ci'j-6-methoxy-233a.4,5.9b-hexahydro-[ 1 H]- 

benz{eJisoindol- I-yl)ethyl)-| 1 ]-7-chloro-benzothieno[3,2- 

d]pynmidine-2,4< lH3H)-dione; 
3-|2-((3aR,9bR)-cw-6-methoxy-233a.4,5,9b-hexahydro-( 1 H]- 

benz[e]isoindol- 1 -yl)ethyl]- 1 -methyl- 

pyndo[2'3':4,5)thieno|3,2-d]pyninidme-2,4<lH3H)-dione; 
3-[2-((3aR,9bR)-cij-6-methoxy-233a,4,5.9b-hexahydro-[lH]- 

benz[e)isoindol-l -yl)eihyl)-8-chloro- 
pyndo[2'3 , :4,5]thieno[3,2-d]pynmidine-2,4(lH3H)-dione; 
3-(2-((3aR,9bR)-ciJ-6-methoxy-233a,4,5.9b-hexahydro-[lHl- 
benz[e]isoindol- 1 -yl)ethyl]-6-chloro- 
pyndo[2'3 , :4.5]thieno|3.2-dlpynmidine-2.4(lH3H)-djone; 
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3-[2-((3aR,9bR)-cis-6-methox>-23,3a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol- l-yl)ethyll-8-methoxy- 

pyrido[2 , 3 , :4^]thieno[3,2-d]pyrimidine-2,4( 1 H,3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23.3a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol-l-yl)ethyl]-6-methoxy- 

pyrido[2 , ,3 , :4,5]thieno[3,2-d]pyrimidine-2,4( 1 H3H)-dione; 
3-[2-((3aR,9bR)-ciy-6-methoxy-233a,4,5,9b-hexahydro-[lHl- 

benz[e]isoindol-l-yl)ethyl]-[l]-8-chloro-benzothieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-cw-6-methoxy-23,3a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol- l-yl)eihyl]-[ l]-7,8-dimethoxy- 
benzothieno[3,2-d]p>Timidine-2,4( 1 H3H)-dione; 
3-[2-((3aR.9bR)-ci5-6-methoxy-23,3a,4,5,9b-hexahydro-(lH]- 
benz(e]isoindol-l-yl)ethyll-[l]-9-methyl-benzothieno[33- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-meihoxy-233a,4^,9b-hexahydro-llH]- 
benz[e]isoindol- 1 -yl)ethyl]-pyrazino[2 , 3 , :4,5]thieno[3,2- 

dlpyrimidine-4( lH3H)-one; 
3.[2-((3aR,9bR)-cw-6-methoxy-233a.4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- 1 -yl)ethyl]-l 1 ]-9-chloro-benzothieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR,9bR)-c«-6-methoxy-233a,4,5,9b-hexahydro-[ 1 H]- 

benz[e]isoindol- 1 -yl)ethyl]-[ 1 ]-9-methoxy-benzothieno[3,2- 

dlpynmidine-2,4( lH3H)-dione. 
3.[2-((3aR,9bR)-ct5-6-meihoxy-233a,4.5,9b-hexahydro-l 1 H]- 

benz[e]isoindol-l-yl)ethyl]-pyrido[3 , ,2 , :4,5jfuro(3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-l2-((3aR,9bR)-ciJ-6-melhoxy-233a.4,5,9b.hexahydro-[ 1 H]- 
benz[e]isoindol-l-yl)ethyl]-pyndo[2'3 , :4,5]furo[3.2- 

d]p>-nmidine-2.4( lH3H)-dione; 
3-[2-((3aR,9bR)-cw-9-methoxy-233a,4,5,9b-hexahydro-[ 1 H)- 
benz[e]isoindol- 1 -yl)butyl]-pyrido[2'3':4.5]thieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-((3aR.9bR)-cu-9-methoxy-233aA5.9b-hexahydro-| 1 Hl- 

benz[e]isoindol-l-yl)butyl]-pyrazino[2 , 3':4,5]thieno[3,2- 

d]pynmtd>ne-2.4( lH3H)-dione; 



PCT/US96/00072 



174 

3-[2-((3aR,9bR)-cu-9-methoxy-2,3,3a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol- 1 -yl)butylJ-p>Tido[3\2M,5]thieno[3,2- 
d]pyrimidine-2,4( lH3H)-dione; 

3-[2-((3aR,9bR)cw-6-methoxy-23.3a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol- 1 -yl)ethyl]-pyrido[2,3-h]quinazoline- 

2,4(1 H3H)-dione; 
3-[2-((3aR,9bR)m-6-methoxy-23.3a,4,5,9b-hexahydro-[lHJ- 

benzle]isoindol- 1 -yl)ethyl]-pyrido[3 ,2-hlquinazoline- 

2,4(1 H3H)-dione; 
3-[2-((3aR,9bR)cw-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- 1 -yl)ethyl]-pyrido[3,4-h]quinazoline- 

2,4(1 H3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-methoxy-2,33a,4,5,9b-hexahydro-[lHl- 

ben2[e)isoindol-l-yl)ethyl]-pyndo[3 , .2 , :4,5]pyiTolo[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-meUioxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- 1 -yl)elhyl]-7-chloro- 

pyrazino[2 , 3 , :4,5]thieno[3,2-d]pyrimidine-2,4(lH3H)- 

dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-2,3,3a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol-l-yl)ethyl]-7-methoxy- 
py razino[2'3 ': 4,5]thieno[3 ,2-d]pyrimidi ne-2,4( 1 H.3 H)- 
dione; 

3-[2-(cis-(3aR,9bR)-6-melhoxy-233a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol- 1 -yl)ethyl]-5-isopropyl- 
pyrazino(2',3 , :4,5]thteno[3.2-dJpynmidine-2.4(lH3H)- 

dione, 

3-l2-(cis-(3aR.9bR)-6-methoxy-233a,4,5,9b-hexahydro-[lH)- 
benz|e]isoindol-l-yl)eihyl]-7-methyl- 
pyrazino[2 , 3 , :4,51thienol3.2-d]pyrimidine-2,4(lH3H)- 

dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 
benz[e]isoindol- 1 -yDethyl]- 1 -(2-methoxyethyl)-7.methyl- 
pyrazino|2'3':4,5]thieno[3,2-d]pynmidine-2,4(lH3H)- 

dione; 
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3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]-l- 

methylpyrazino[2'3 , :4,5]thieno[3.2-d]pyrimidine- 

2,4(1 H3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-methoxy-233a A5,9b-hexahydro- [ 1 H]- 

bcnz(e]isoindol-l-yl)ethyl]-pyrido[3 , ,4 , :4,5JpyiTolo[3,2- 

d]pyrimidine-2,4{ lH3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-llHJ- 

benz[e]isoindol- l-yl)ethyl)- 1- 

ethylpyrazino[2 , 3':4,5]thieno[3,2-d)pynmidine-2,4(lH3H)- 
dione; 

3-[2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-[lH]- 

benz[e]isoindol- l-yl)ethyl]-l-(2-(2- 

methoxyethoxy)ethyl)pyrazino[2'3':4,5]thieno[3,2- 

d]pyrimidine-2,4( lH3H)-dione; 
3-[2-(cis-(3aR,9bR)-6-raethoxy-233a,4,5,9b-hexahydro-{ 1 H]- 

benz[e]isoindol-l -yl)ethyl]-7,8- 

dimethyIpyrazino[2 , 3':4.5]thieno[3,2-d]pyrimidine- 

2,4(1 H3H)-dione; 
3-I2-(cis-(3aR,9bR)-6-methoxy-233a,4,5,9b-hexahydro-[ 1 HJ- 

benz[e]isoindol- 1 -yl)ethyl]- 1-(2- 
methoxyethyl)pyrazino(2 , 3':4,5]thieno[3,2-dJpyrimidine- 

2.4(1 H3H)-dione; 
3-l2-((3aR,9bR)-cis-6-melhoxy-233a,4,5,9b-hexahydro-[ 1 H)- 

benz[e]isoindol- 1 -yl)ethyll-8- 
hydroxypyrido[2 , 3':4.5]thieno(3,2-d]pynmidine- 

2,4(lH3H)-dione;and 
3-[2-((3aR.9bR)-ciJ-6-meihoxy-233a,4.5,9b-hexahydro-[ 1 H)- 

benz[e]isoindol- l-yDethyl]-8- 

cyanopyridol2'3 , :4,5]thieno[3,2-d]pynmidine-2,4(lH3H)- 
dione; 



a pharmaceutically acceptable salt thereof. 
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A pharmaceutical composition comprising a therapeutically effective amount of 
a compound of Claim 1 in combination with a pharmaceutical^* acceptable 
carrier. 

A method of treating benign prostatic hyperplasia (BPH) in a host mammal in 
need of such treatment comprising administering a therapeutically effective 
amount of a compound of Claim 1. 
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